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Chapter 1
Chapter 1
GENERAL INTRODUCTION
1.1 Modem working life: a worker's meat or poison?
In modern Western society work occupies a prominent role in the lives of many people.
Present-day work fulfils a series of important functions. Not only does it provide income, but
it also provides social status, personal identity, experienced meaningfulness, self-realization
and growth. As a social phenomenon, work can also provide social contacts, thus
functioning as a major psychosocial resource (Baker & Green, 1991).
At the same time, however, today's work claims more and more from its employees. There
is a shift in the modern industrial world away from old-fashioned manufacturing, metals,
chemicals, and other industries to work characterized by knowledge and delivery of services
(Johnson & Hall, 1994; Offermann & Gowing, 1990). Consequently, new sources of work
stress' are emerging, psychosocial risk factors in particular. For instance, new 'bad' jobs
might be characterized by little freedom to perform even the most basic tasks, nothing to
be learned, high quality demands, long periods of intense time pressure, and social isolation
(cf. Houtman & Kompier, 1995; Karasek & Theorell, 1990).
In this ever-changing environment, increasing social, technological and economic pressures
may cause physical, chemical or biological hazards. What is more, various psychosocial risk
factors have an increasing influence on employees' well-being and health. It is therefore not
surprising that working life within modern complex organizations proves to be a primary
source of work stress exposures (Carayon, 1993; Johnson, Hall, Stewart, Fredlund &
Theorell, 1991).
One of the fast growing service industries that employs vast numbers of people is bea/fri
care, in which many employees are exposed to - modern - risk factors at work. Several
important developments are changing the face of health care (cf. De Jonge, Janssen &
Landeweerd, 1994; Schaefer & Moos, 1993). The first is concerned with rapidly expanding
medical technology and the increasing job complexity and ethical dilemmas associated with
it. Cost containment programmes which restrict the resources staff have available is a
second key development. A third change concerns the completion of new care delivery
systems, which have important consequences for the method of working in health care.
Finally, people are getting older and older, which increases the number of potential
patients. Health care is confronted with new diseases, not only those of old age, but also
new viral and infectious diseases. Consequently, there is a trend towards more 'care'
instead of more 'cure'.
Although health care settings are very diverse, many health care workers are working in
relatively large institutions. Because of the bureaucratic and professional nature of these
institutions, the structure and the functioning of their organization are important sources of
work stress (e.g., ündström, 1992; Parkes & Von Rabenau, 1993). For example, cost
containment programmes and hierarchical decision making can increase job demands and
may limit the worker's freedom. In addition, health care employees have often been termed
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"dependent practitioners" because of their reliance on physicians and, consequently,
relative lack of job autonomy (Jonas, 1990).
Finally, health care workers are faced with a number of risk factors which are inherent to
the specific nature of their job. Health care workers are "people-processing", and they deal
with their patients in situations of suffering and death (cf. Hingley & Cooper, 1986; Payne &
Firth-Cozens, 1987). These close care provider-recipient relationships can be fraught with
emotional strain, possibly leading to occupational burnout (Maslach & Schaufeli, 1993).
For the past decade there has been a growing interest for a greater understanding of
psychosocial risk factors at the workplace. For example, the International Labour Office
urged concern for physical and psychosocial risk factors by commissioning 19 stress
prevention studies in nine countries (for a review, see Karasek, 1992). Action to combat
work stress also include legislative responses by national governments. The Dutch Work
Environment Act, for instance, comprises several provisions (article 3 in particular) which
take account of physical and psychosocial risk factors in the workplace (cf. Kompier, De
Gier, Smulders & Draaisma, 1994).
With regard to psychosocial risk factors in the workplace, existing evidence supports the
case that at least two key properties of the job are critical with respect to well-being and
health (e.g.. Hackman & Oldham, 1980; Karasek & Theorell, 1990; Landsbergis & Vivona-
Vaughan, 1995; Schnall, Landsbergis & Baker, 1994): (1) psychological job demands; and (2)
job autonomy (or related concepts like job control, job decision latitude and job discretion).
Today the main problem seems not that one should resist the inevitable demands of work,
but rather develop strategies to enhance job-related resources for controlling these
demands. That is a reason why the concept of job autonomy has been recognized more and
more as an important determinant of employee's well-being and health (e.g., Johansson &
Aronsson, 1991; De Jonge, 1992; Kahn & Byosiere, 1994; Karasek, 1990; Sauter & Hurrell,
1989).
In work and organizational literature, the job autonomy concept can be placed under the
wide-ranging umbrella of job control research (see figure 1.1). Many of the research studies
concerning job autonomy have been formulated in terms of job control (Evans & Fischer,
1992; Ganster, 1989; Spector, 1986). Generally, job control can be defined as the
opportunity to exert some influence over one's work (cf. Frese, 1989; Ganster, 1989).
Having influence means being able to take job-related decisions. If the work environment
does not provide the freedom to decide, the employee does not have any job control.
As shown in figure 1.1, the concept of job control has been central in two prominent
research traditions, namely (1) research on participative decision-making and (2) research on
job redesign (cf. Evans & Fisher, 1992; Ganster, 1989; Jackson, 1989; Landsbergis & Vivona-
Vaughan, 1995; Spector, 1986). Spector (1986), for instance, reviewed the literature and
subsumed employee participation and job autonomy under a second-order job control
factor. In addition to this, he found that both variables were associated with a number of
psychological outcomes (like job satisfaction and emotional distress). We will briefly discuss
the two research traditions. •••„• .; >^<».
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Figure 1.1 The structure ofyoö contra/ research
Participative decision-making, or PDM', is a method of joint decision-making to motivate
employees, which may lead to increased satisfaction and productivity. The central concept
of PDM, employee participation, refers to the amount of involvement in the process of
reaching decisions (Ganster, 1989; Locke & Schweiger, 1979; Monge & Miller, 1988). PDM
is relevant to job control to the extent that employees who participated in making decisions
have (more) influence in processes regarding the workplace (Ganster & Fusilier, 1989).
Inextricably linked to the notion of job control appeared to be the concept of job autonomy.
If job autonomy is restricted only to the first part of the most commonly cited definition
(Hackman & Oldham, 1975, p. 162), as relating to "... freedom, independence, and
discretion to the individual in scheduling the work ...', then it measures a type of individual
control in a specified domain - that of the worker's tasks (cf. Aronsson, 1991; Ganster,
1989; Hodson, Creighton, Sorenson Jamison, Rieble & Welsh, 1994).
As a consequence, job autonomy has been one of the most important characteristics within
the job redesign tradition (e.g., Hackman & Oldham, 1980). Job redes/gn is a reaction to the
job design paradigm (e.g.. Smith, 1776; Taylor, 1911). The central idea of job redesign is
projecting jobs so that they offer more intrinsic rewards to the worker, like intrinsic work
motivation and job satisfaction. Instead of the division of labour and work simplification as
indicated by job design, a wider range of tasks must be included in jobs and more
autonomy should be granted to employees over the execution of work (Wall & Martin,
1987). .-. , _... v , v v. > -
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Research into job redesign is guided by two approaches. The first approach could be
labelled as "job enrichment". Job enrichment has its origins in Herzberg's Two-Factor
Theory of satisfaction and motivation (Herzberg, Mausner & Snyderman, 1959). Herzberg's
theory was superseded by the Job Characteristics Theory (cf. Turner & Lawrence, 1965;
Hackman & Lawler, 1971; Hackman & Oldham, 1976). The basic idea of this latter approach
is to build into jobs those characteristics that create conditions for job satisfaction and work
motivation, such as autonomy, variety, and the scope of responsibility.
The second approach within job redesign could be labelled as the "socio-technical systems
approach" (cf. Trist, 1981). The primary focus of this approach is creating work systems in
which social and technical aspects are integrated. A key feature of this approach to job
redesign is the creation of semi-autonomous work groups. These work groups allow
employees a high degree of autonomy in their work.
In the last two decades, many attempts have been made to develop theories, perspectives,
and theoretical models that relate job autonomy with outcome variables such as well-being
and health (cf. Kahn & Byosiere, 1994; Landsbergis & Vivona-Vaughan, 1995). Increasingly,
however, several questions can be posed concerning the current status of job autonomy
research. Firstly, while growing evidence supports the importance of job autonomy,
fundamental questions remain as to the conceptualization and operationalization of this
construct. The definition of job autonomy (or its related concepts) usually follows that used
by most job redesign researchers: mostly in a narrow manner suggestive of Hackman and
Oldham's (1975) definition of job autonomy (see also chapter 2). Many job autonomy
studies, in practice, have failed to treat this job characteristic with any level of breadth and
depth (Breaugh, 1985; Ganster, 1989; Ganster & Fusilier, 1989). Additionally, several -
recent - measurement instruments appear to be too general and too vague to be useful in
describing this specific characteristic of the work setting. Moreover, they appear to overlap
with other job characteristics like skill variety and task independence, which seem theoret-
ically distinct from job autonomy (cf. Breaugh, 1985; Ganster & Fusilier, 1989; De Jonge,
Landeweerd & Van Breukelen, 1994; Kasl, 1989; Sauter & Hurrell, 1989; Spielberger &
Reheiser, 1995).
Secondly, a variety of methodological difficulties have been observed, making precise and
robust conclusions very hard (e.g., Ganster, 1989; Kasl, 1987, 1989; Spector, 1992). For
instance, different ways of objective as well as subjective assessments of job autonomy have
been used in the prediction of psychological outcomes (e.g., expert ratings, occupational
grouping, and self-reports). Another methodological issue concerns the kind of relationship
between job autonomy and psychological outcomes. While there is some general
agreement that several relationships do exist, there is still some disagreement about the
specific nature and the magnitude of the associations (e.g., De Jonge, 1992; Karasek, 1989;
Parkes, Mendham & Von Rabenau, 1994; Warr, 1994). For example, existing evidence has
shown that job autonomy acts not only as an independent variable, but also combines with
other job characteristics to affect well-being and health - so-called interaction effects (e.g.,
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De Jonge, Janssen & Van Breukelen, in press; Karasek & Theorell, 1990; Parkes, Mendham &
Von Rabenau, 1994). Additionally, empirical findings provide evidence of non-linear
relationships between job autonomy and psychological outcomes (Fletcher & Jones, 1993;
De Jonge, Schaufeli & Furda, 1995; Warr, 1990b). Furthermore, many research designs
appear to be cross-sectional. Longitudinal studies are relatively scarce, which means that
(strong) causal relationships between job autonomy and outcome variables are lacking.
Finally, comprehensive empirical tests of all postulated relationships by means of sophis-
ticated statistical techniques, such as latent variable models, have not yet been
accomplished (Karasek & Theorell, 1990; Muntaner & 0'Campo, 1993, Parkes, 1989; Warr,
1994).
In sum, job autonomy has appeared to be an important determinant of employee's well-
being and health. At present, however, there is a need for a conceptual clarification of this
construct, which may possibly generate a more profound operationalization. Moreover, it
seems dangerous and premature to make generalizations about the effects of job
autonomy on employee's well-being and health, because of the lack of theoretical and
conceptual clarity, global and narrow measurement, different ways of assessment, and non-
systematic and superficial (statistical) approaches to the particular kind of relationships.
1.2 Research problem and aims of the study
The present study focuses on job autonomy primarily in the context of job redesign, and
elaborates the issues discussed earlier. Despite what is already known about the theoretical
and practical implications of job autonomy, there are several unresolved questions. We need
therefore to know something about (1) the concept of job autonomy and (2) the processes
by which job autonomy affects well-being and health. As a consequence, the first issue of
this thesis concerns the conceptualization, operationalization and assessment of job
autonomy. The second issue deals with the specific function of job autonomy in the
associations between job characteristics and psychological outcomes like well-being and
health.
As expressed in the subtitle of this thesis, this is a study among health care workers, rather
than health care as a topic per se. We chose health care workers as study population for
several reasons. For instance, job autonomy is a key issue in many of the new combined
management and care delivery systems in health care. In addition, health care workers are a
relatively heterogeneous group, which may lead to sufficient statistical variance and diversity
in observations (cf. Fox, Dwyer & Ganster, 1993).
The following general research problem is evaluated in this thesis:
*Whaf /s t/ie ro/e of yob at/fonomy /n fne re/af/onsft/p öefweenyot» c/?aracter/sf/cs
on fhe one nand, and we//-oe/ng and hea/rh on fhe ofher?" •••"'•;• '•> *
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The aim of the study is twofold accordingly. First, the main emphasis is to gain more insight
into, and understanding of the concept of job autonomy. The second aim is to gain a better
understanding of the specific nature and magnitude of the effects of job autonomy
(whether or not in combination with other job characteristics) on well-being and health. We
intend to study the job autonomy-outcomes relationships in a meaningful way. Therefore,
job autonomy is embedded in three prominent theoretical models (i.e., the Job
Characteristics Model, the Demand-Control-Support Model, and the Vitamin Model). In
addition to this, we will employ sophisticated statistical techniques which allow for
multivariate, simultaneous, and comprehensive tests of the postulated relationships in these
models.
Based on its results, the study should contribute to further theory development in job
autonomy research and, more generally, in job characteristics research. Furthermore, the
study could produce a few suggestions for implementing organizational policy (particularly
in health care) with respect to job redesign and employees' well-being and health.
13 Overview of the thesis
The present thesis consists of eight chapters. Chapter 2 examines various conceptualizations
of job autonomy, followed by a discussion about the measurement and assessment of job
autonomy. Chapter 3 extends this theoretical reflection from a stand-alone job autonomy
term to the embedding of job autonomy in three theoretical models. We will therefore use
the Task Characteristics Approach as classification system. The research method is presented
in chapter 4. That is, the study design, the population, and the procedures involved will be
discussed. C/iapfer 5 is devoted to a study of the psychometric properties of the
measurement instruments used. Chapters 6 and 7 address the results of the analyses on the
cross-sectional and longitudinal data, respectively. Finally, chapter 8 concludes this thesis by
means of a discussion of the findings. Additionally, this chapter presents several theoretical
and practical implications as well as some recommendations for further research.
NOTES
1. The term "work stress" is used in this thesis to refer to a range of job risk factors and their mechanisms
that affect employee's outcomes in terms of well-being and health.
2. Appendix 1 gives a list of abbreviations used in this thesis.
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Chapter 2
JOB AUTONOMY
2.1 Introduction
This chapter deals with the concept, measurement, and assessment of job autonomy.
Anyone who proposes to study job autonomy has to look for a theoretical definition of job
autonomy (cf. Farh & Scott, 1983). Therefore, this common language term has to be more
precisely defined or redefined. Accordingly, the first section begins with the etymology of
the word "autonomy" and its general definition in several English dictionaries. In the next
section, the concept of "job autonomy" is presented, followed by several prominent
definitions within the job redesign tradition. In addition, this section addresses some salient
measurement scales of job autonomy within the area of job redesign. The last part of this
section discusses the way job autonomy has been - or could be - assessed in the prediction
of well-being and health: either objectively or subjectively. This chapter ends with some
concluding remarks, followed by a few recommendations for the development of a new job
autonomy measurement scale.
2.2 The nature of autonomy
Regarding the etymology of the concept of autonomy, we have to go back to the old
Greece. The Greek term for autonomy is "autonomia". Autonomia is derived from the word
"autonomos"; "autos" means self and "nomos" means habit, principle, rule or law
(Dworkin, 1988; Van Veen, 1993). Nomos itself comes from the Greek verb "nemein",
which means more or less to take or to manage (Van Veen, 1993).
Autonomy has to be viewed in the historical context of city law (cf. Dworkin, 1988). In
Greece, there were several city states like Athens and Sparta. A city had autonomia, or self-
government, when its free citizens had the opportunity to make their own laws, as opposed
to being under control of another city state.
One of common contemporary definitions of autonomy still relates to the old Greek
concept of se/f-government; that is, having the opportunity to make its own laws and to
administer its own affairs. A consultation of several dictionaries (e.g., the 1961 Oxford
English Dictionary, the 1971 Webster's Third New International Dictionary, the 1991 Collins
English Dictionary) revealed, however, that autonomy has more meanings, such as:
• se/f-deferm/naf/on (p/iys/ca/, psyc/io/og/ca/.): the opportunity or freedom to appoint one's
own actions or behaviour;
• /ndependence (p/?/7osop/)/ca/, fa/o/og/ca/,): moral or organic independence;
• freedom (mefap/iys/ca/,): liberty to follow one's will, personal freedom.
Thus, autonomy comes from the Greek and played a major role in Greek city law. However,
used in everyday language, autonomy has acquired different meanings depending on the
field in which the term has been used. •„••..;• r f -'•;••' ' 'H V >--<;?:;.
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2 3 Job autonomy: concept, measurement, and assessment
2. J. f A typo/ogy of the yob autonomy concept
Schwab (1980) has emphasized that a clear conceptual understanding of a variable is critical
for its proper operationalization. As mentioned earlier, autonomy is a term derived from the
vernacular and has many different meanings in different - research - fields. Therefore, it
requires a more precise definition before it can serve effectively in scientific discourse (Farh
& Scott, 1983).
Many of the job autonomy studies may be placed under the job redesign tradition (see
chapter 1). The job redesign literature has revealed a broad spectrum of definitions,
descriptions and operationalizations of job autonomy. Yet, it is striking that all efforts have
not resulted in a clear integrative concept of job autonomy (Breaugh, 1985; Farh & Scott,
1983; Ganster & Fusilier, 1989; De Jonge, 1992; De Jonge, Landeweerd & Van Breukelen,
1994; Kiggundu, 1983). A comprehensive study of the literature has resulted in a typology
of job autonomy, which represents the framework of the next subsections. On the basis of
relevant studies (e.g., Bailyn, 1985; Breaugh, 1985; Frese & Zapf, 1988; Ganster, 1989) the
following typology of job autonomy was generated:
1) job autonomy as an absolute or a relative concept;
2) job autonomy as a global (undifferentiated) or a multi-facet (differentiated) construct;
3) general level (unidimensional) versus multi-level (multidimensional) job autonomy;
4) objective versus subjective job autonomy.
These criteria are not mutually exclusive: combinations of aspects do occur. For example, job
autonomy as a relative concept requires more than one single task element. Additionally,
subjective assessment of job autonomy might be unidimensional as well as multidimen-
sional. We will discuss these aspects in the next three subsections.
2.J.2 Towards a definition of yob autonomy
The pioneering work of Turner and Lawrence (1965) provided researchers with rudimentary
instruments to assess job characteristics. Turner and Lawrence developed six Requisite Task
Attributes (RTAs), among which was job autonomy. They viewed job autonomy as '... the
discretion the worker is expected to exercise (assumed in the design of the job) in carrying
out the assigned task activities' (Turner & Lawrence, 1965, p. 21). According to the Job
Characteristics Theory (see chapters 1 and 3), Turner and Lawrence considered job
autonomy as an objective property, or characteristic, of the job. Hackman and Lawler (1971)
noted, however, that autonomy as viewed by Turner and Lawrence seemed to tap the
degree to which workers fee/ personal responsibility for their work [italics added]. Such a
definition is of little use because it refers to a behavioural effect rather than to a character-
istic of a job (Farh & Scott, 1983). Consequently, Hackman and Lawler (1971, p. 265)
defined job autonomy in a more objective way as '... the extent to which employees have a
major say in scheduling their work, selecting the equipment they will use, and deciding on
procedures to be followed' [italics ours).
One of the most commonly cited definitions of job autonomy is that formulated by
Hackman and Oldham (1975, p. 162). They defined job autonomy as '... the degree to
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which the job provides substantial freedom, independence and discretion to the individual
in scheduling the work and in determining the procedures to be used in carrying it out'. This
is a more restrictive and precise definition than that of Hackman and Lawler (1971), but the
circumstances under which a job provides "substantial freedom" remain obscure (Farh &
Scott, 1983). In addition to this, Breaugh and Becker have criticized this conceptualization
of job autonomy (Breaugh, 1985, 1989; Breaugh & Becker, 1987). They noted that
Hackman and Oldham's job autonomy definition comprises of two different concepts,
namely discretion and independence. This is surprising because Turner and Lawrence
(1965), on whom their work has initially been based, viewed job autonomy solely in terms
of discretion. Turner and Lawrence introduced the job characteristic "required interaction"
to encompass employee independence. Kiggundu (1983) and Breaugh (1985) argued that
yob aufonomy and fasfc /ndependence are distinct constructs and should be conceptualized
as such. Finally, an ambiguity is seen in the last part of the definition. If the job performer
determines the procedures to be used, it is hardly possible that two people could be
regarded as doing the same job. In that way, job autonomy cannot be viewed as
independent of other job characteristics like, for example, skill variety (Farh & Scott, 1983).
The same ambiguity can be found in the definition of Hackman and Lawler (1971).
So far, it is remarkable that job autonomy had been considered too much as an absolute
and, consequently, global phenomenon (cf. Breaugh, 1985; Ganster, 1989; Mok, 1980).
In practice, job autonomy boils down to the question: 'Who in the end determines the work
situation?'. The only facets, or elements, which have been delineated are work scheduling
and work procedures (cf. Breaugh, 1985).
In a relative sense, job autonomy refers also to the opportunity workers have to determine
several elements of their - direct - work situation. In this context, job autonomy is also a
relative term, and is more or less restricted to facets of the worker's task (Mok, 1980). For
example, Chung (1977) discussed job autonomy in terms of the degree to which a worker is
able to determine several task elements, like the work method, the work schedules and the
pace of work. In addition, DeCotiis and Koys (1980) viewed job autonomy as self-determi-
nation with respect to work procedures, goals and priorities. Finally, Breaugh's (1985)
definition of job autonomy pertained to the degree of control or discretion a worker is able
to exercise with respect to some work facets (i.e., method, scheduling and criteria).
In sum, autonomy as a job characteristic is mostly described in terms of self-determination,
discretion and freedom. These descriptions come close to the psychological and
metaphysical meaning of everyday autonomy. Following the same train of thought, job
autonomy can be theoretically defined as the worker's self-determination, discretion or
freedom, inherent in the job, to determine several task elements. :• .' •••;• ; :•
The next logical step is to specify wh/ch task elements can be differentiated. Some of them
have been already mentioned, namely method of working, pace of work, procedures,
scheduling and work criteria. Other relevant elements mentioned in the literature are work
goals, workplace, work evaluation, working-hours, kind of work and amount of work (cf.
Breaugh, 1985; Chung, 1977; DeCotiis & Koys, 1980; Ganster, 1988, 1989; Van Hoof,
1963; Karasek, 1979; Warr, 1987). -.t ./> •-•V ; - v« '•
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In addition to the different elements of job autonomy, the literature reveals several levels, or
dimensions, of job autonomy (Aronsson, 1989a, 1989b; Bailyn, 1985; Bazerman, 1982;
Breaugh, 1989; Ganster & Fusilier, 1989). In order to understand this mu/f/-/eve/ job
autonomy, we will venture into the hierarchy within organizations and the corresponding
personnel structure.
JOB AUTONOMY
/npuf internal level
external level
oufpuf
worker's job
Figure 2.1 Mu/fi-feve/y'ob autonomy
Control within organizations includes an interplay of forces between the management and
the employees (Van Dijck, 1987; In 't Veld, 1981). In other words, both management and
employees will attempt to exercise control. The management wants to ensure that a
predictable level and type of performance is attained and maintained; most employees want
opportunities to determine their work (cf. Child, 1984). Frequently, a worker has various
opportunities to carry out his tasks in different ways, depending on the outcome of the
interplay of forces between management and employees.
In this situation, two levels of job autonomy can be distinguished, as shown in figure 2.1:
(1) an external level; and (2) an internal level. It should be noted, however, that job
autonomy is still restricted to direct task elements. The external level of job autonomy
concerns the employee's opportunities to determine several input and output requirements
of his tasks. In other words, this level of job autonomy refers to the norms of a part of the
production process; that is, the worker's job. We will therefore speak about the "contextual
aspects" of job autonomy. To pause in the work whenever the employee wants and to
determine the amount of work are two examples of these contextual aspects. On the other
hand, the internal level bears upon the opportunities within given job standards, which will
be called the "content aspects" of job autonomy. Examples of these content aspects are to
evaluate the work yourself and to determine the method of working yourself.
In a similar vein, Bailyn (1985) distinguished between sfrafeg/c autonomy (the freedom to
set one's own agenda) and operaf/ona/ autonomy (the freedom, once a problem has been
set, to attack it by means determined by oneself, within given constraints). Bazerman (1982)
argued as well that two critical levels of work-related control ('job autonomy') should be
distinguished: (1) control over oi/fcomes, and (2) control over acr/wr/es (see also Jackson,
1989). The former is defined as the degree to which outcomes are contingent on
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performance; the latter refers to the discretion to use methods and activities chosen in
carrying out the job, which is analogous to Breaugh's work method autonomy. Another -
quite similar - distinction was made by Aronsson (1989a, 1989b), namely control over and
vw'f/i/n a work situation'. Control over a situation means power to change the existing rules,
while control within a situation means to be master of several work aspects within the
existing situation.
Taken together, the whole spectrum of a worker's job autonomy consists of (1) external
opportunities (i.e., contextual autonomy, strategic autonomy, control over outcomes, or
control over work), and (2) internal opportunities (i.e., content autonomy, operational
autonomy, control over activities, or control within work). The breadth of this spectrum is
related to the chosen analytical level, or subsystem, by the management. For example,
when an individual worker is the subsystem to be studied, the internal opportunities, and
especially the external opportunities are limited. If the unit or work group is selected as
subsystem, there are more opportunities to determine task elements, and even more kinds
of task elements. Within a unit or group context, an individual worker derived his opportu-
nities from those afforded to the unit or group, and he can expand his job autonomy in line
with his skills, needs and hierarchical position (e.g., Gardell, 1982; Jackson, 1989; In 't Veld.
1981). s
Socio-technical researchers in particular have a very good grasp of this idea: the opportu-
nities within a semi-autonomous work group are more widespread, and, hence, may
provide for a higher degree of job autonomy (cf. Gardell, 1977, 1982; Susman, 1976; In 't
Veld, 1981).
2.3.3 The measurement of yob autonomy
The instruments described in this subsection are designed to measure autonomy as a
characteristic of jobs themselves. In their compendium and review of measurement
instruments, Cook, Hepworth, Wall and Warr (1981) reported a number of instruments
reflecting some kind of job autonomy. Additionally, a study of the literature revealed some
other job autonomy instruments. These measurement instruments and those mentioned by
Cook, Hepworth, Wall and Warr (1981) will be discussed below.
Turner and Lawrence (1965) developed 18 scales to measure the six task attributes, each
assessed by the investigators. Job autonomy was operationalized using five items, with
aspects like work methods, work sequence and work pace. The measurement scale was
designed to range from 1 to 9, using a 5-point response format. In addition, the Requisite
Task Attributes were combined into a single RTA-index because of the highly positive
association with one another. That is the reason why it is not possible to evaluate the
psychometric properties of this autonomy measurement scale.
Hackman and Lawler (1971) created the Yale Job Inventory (YJI). This self-report
questionnaire opened up job characteristics research to the survey methods (Taber & Taylor,
1990). A 3-item measurement scale was provided for job autonomy (7-point response
rating scale). The operationalization of the three items included words like autonomy,
independence and freedom. Hackman and Lawler did not report any factor-analytic results
of their scales. Internal consistency reliabilities (Cronbach's alpha, or a) of the YJI autonomy
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scale were .68 for supervisor ratings and .77 for employee ratings. The interjudge reliability
for the researchers' assessments was .89.
Stone (1974) designed the 13-item Job Scope instrument as an improvement upon the
scales of Turner and Lawrence (1965) and Hackman and Lawler (1971). Five job character-
istics were constructed, one of which was autonomy. Autonomy contains four different
items (i.e., method, order, speed and tools) with responses upon a 5-point continuum. The
items of all characteristics are combined to an overall measure of Job Scope. Similar to the
scale of Turner and Lawrence, it is therefore not possible to evaluate the psychometric
properties of the Job Scope autonomy scale.
One year later, Hackman and Oldham (1975) published the Job Diagnostic Survey (JDS). The
JDS consists of five scales measuring several core job characteristics like job autonomy and
feedback from job (see also chapter 3). Job autonomy was operationalized by three items,
of which one item was negatively worded. In addition, the items had different response
formats (i.e., 7-step rating format or 7-point Likert scale).
Based on the results of 48 samples (cf. Fried, 1991; Fried & Ferris, 1987), the internal consis-
tencies (Cronbach's a) of the JDS autonomy scale ranged from .35 to .90. Test-retest coeffi-
cients ranged from .55 to .81, with retest intervals varying from one to five months (Taber &
Taylor, 1990).
Many studies have examined the dimensionality of the JDS, and the results indicated
different factor solutions. With regard to job autonomy, unstable factor results were found
(cf. De Jonge, 1992; Taber & Taylor, 1990). For example, Dunham (1976) found a four-
factor structure, in which one factor was comprised of autonomy and variety. In addition,
one factor of Fried and Ferris' (1986) three-factor structure was defined by autonomy,
variety and identity.
A number of explanations for this inconsistency were mentioned in the literature (e.g.,
Boumans, 1990; Breaugh, 1989; Dunham, Aldag & Brief, 1977; Harvey, Billings & Nilan,
1985; Idaszak & Drasgow, 1987; Roberts & Glick, 1981). First, the factor structure could be
dependent on specific kinds of study populations (homogeneous versus heterogeneous
samples). Second, the content of items overlapped with other job characteristics, due to
inaccuracy of items. Third, negatively-worded items caused the conflicting findings. Finally,
the use of different response formats was a reason for the different factor solutions.
Sims, Szilagyi and Keller (1976) developed a measure of six job characteristics, the Job
Characteristics Index (JCI). The JCI can be considered as an extension of the Hackman and
Lawler (1971) measurement approach. The JCI was undertaken parallel to - but separate
from - the work of Hackman and Oldham (1975, 1976). Sims and colleagues retained
Hackman and Lawler's (1971) initial set of six job elements. Job autonomy was defined in
the same way as Hackman and Lawler's definition. The JCI autonomy scale, however,
consisted of six items with responses on two different 5-point formats. The JCI was also
subject to investigation in Fried and Ferris' meta-analytic studies (Fried, 1991; Fried & Ferris,
1987). Based on 15 samples, Fried and Ferris reported internal consistencies of JCI job
autonomy ranging from .56 to .99. Only Sims (1977) described an average test-retest
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reliability of .73 (6-month time interval) with regard to all subscales. Sims, Szilagyi and Keller
(1976), Brief and Aldag (1978), and Pierce and Dunham (1978) reported an exact confir-
mation of the JCI job autonomy factor structure.
Cammann, Fichman, Jenkins and Klesh (1979) reported the Michigan Organizational
Assessment Questionnaire. Module 3, entitled Task, Job and Role Characteristics, contains
two scales with two different response formats to tap some kind of autonomy: (1) Freedom
(three items, a=.75); and (2) Pace Control (three items, a=.83). The items possess words like
freedom, responsibility, control, and self-determination, and seem to reflect several different
constructs. Factor analysis showed that the six items load on a general factor rather than on
two separate factors.
A 4-item autonomy instrument was designed by Bacharach and Aiken (1976). The scale
measures the degree to which a worker's freedom of action is constrained, responding to a
4-point scale from 4 "true" to 1 "false". Bacharach and Aiken reported Cronbach's alphas
of .65 and .66, obtained in two subgroups of one single study (N=860).
Beehr (1976) adapted four items from Quinn and Shepard (1974) to construct an autonomy
measurement scale. The items include statements such as "a lot of say", "enough
authority", "make a lot of decisions", and finally "enough freedom". The response scale is
ranging from 4 "very true" to 1 "not at all true". In a study among 651 workers, a
reliability coefficient of .74 was recorded. Cook, Hepworth, Wall and Warr (1981) noted,
however, that two out of four items possess a so-called evaluative qualifier. More
specifically, the inclusion of the word "enough" may inflate the correlations of job
autonomy with several psychological outcomes. Beehr's autonomy scale is particularly of
interest, because the decision authority scale in the work of Karasek and colleagues has
been extracted from the same questionnaire (see chapter 3).
Finally, Breaugh (1985) developed a job autonomy instrument designed to measure three
facets of job autonomy (i.e., method, scheduling and criteria). Breaugh's scale consisted of
nine items (three items for each facet), and was answered on a 7-point response scale.
Based on several studies, Breaugh and Becker (Breaugh, 1985, 1989; Breaugh & Becker,
1987) reported internal consistencies ranging from .77 (criteria autonomy) to .97 (method
and scheduling autonomy). Test-retest reliabilities ranged from .65 to .76 (one study, 1-
month time interval). Factor analyses supported the three-dimensionality of the instrument
in all studies. Brady, Judd and Javian (1990) tried to replicate the three-dimensional
autonomy structure. However, using a 5-point response format, they could only isolate a
single factor "total autonomy" (a=.94). It appeared that the three subscales were not
independent (average intercorrelation: .73). In a two-wave longitudinal study among 169
service professionals, Lee and Ashfort (1993) reported Cronbach's alphas of .75 and .80 for
the total scale (7-point response scale). In addition to this, they found a test-retest reliability
of .66 (8-month time interval). Van der Linden (1992) created a Belgian version of Breaugh's
autonomy scales by translating the items. In a study among 197 people, Van der Linden
used both the three subscales and the total scale (5-point response format). Reliability
coefficients of method, scheduling and criteria autonomy were .78, .75 and .39, respectively.
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The internal consistency of total autonomy was .78. Finally, the average intercorrelation
between the three subscales was .40. Van der Linden concluded that Breaugh's autonomy
scales did not come up to expectations because of (1) the less good discrimination between
the three subscales, and (2) the low internal consistency of criteria autonomy.
To summarize these instruments briefly, it appears that the measurement of job autonomy
cannot count on robust measurement scales. Some operational problems of the instruments
were caused by conceptual issues mentioned earlier. Moreover, except for Breaugh's
autonomy scale, none of the instruments had undoubtedly proven their psychometric
properties in terms of factorial validity and internal consistency, regardless they had been
investigated or not. Test-retest reliabilities showed, however, that job autonomy is a
relatively stable characteristic over time.
2.3.4 Ob/ectfVe versus sub/ect/ve assessment of yob autonomy
In general, almost any theory developed in the behavioural and social sciences can be
described as either "situation-centred" or "person-centred" (Gergen & Gergen, 1982;
Warr, 1987). In situation-centred theories explanations focus on factors or events outside
the person. Theories of the latter type seek explanations in the person whose actions are
being studied (e.g., cognitions, habits, feelings and needs). Within these categories, a
further distinction may be made between accounts which are "enabling" and those which
are "controlling". Theories which are both situation-centred and enabling, for instance,
focus mainly on environmental influences, but include the assumption that people can alter
these influences in different ways. On the other hand, situation-centred as well as
controlling theories allow little individual freedom of action.
Underlying organizational research is a traditional model that can be primarily considered as
situation-centred. This model mainly focuses on the oö/ècf/Ve characteristics of employees'
jobs, which impinge upon the individual worker and cause perceptions (cf. Hackman &
Oldham, 1980; Spector, 1992; Spector, Dwyer & Jex, 1988). These perceptions lead in turn
to attitudinal and behavioural reactions. Job Characteristics Theory can be considered a
version of this traditional model (see also chapter 3). The reason for this is that if it is
demonstrated that objective job characteristics produce health and well-being, it makes
sense to redesign work.
The question is, however, what is meant by objective job characteristics. Objective job
characteristics are usually defined as ones which are assessed independently of the
employee (cf. Griffin, 1987; Spector, 1992; Warr, 1987). Examples are physical and social
characteristics of the work environment.
However, a methodological problem in the study of job characteristics is that most variables
are hypothetical constructs and, consequently, are not easily measured without human
judgement (Spector, 1992). The question is how such job characteristics should be identified
in operational terms; by means of measures that aim at objectivity or by means of subjective
measures'? We shall see that a great part of objective assessment of job characteristics has
been carried out through (1) direct independent measurement and (2) observers' ratings.
The latter seems to be objective in the sense of independent of employees' assessments, but
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is subjective in the sense that these ratings depend on human judgement (Semmer, Zapf &
Greif, in press; Warr, 1987). Additionally, most observers were peers or supervisors, who
may have shared biases with job incumbents (Spector & Jex, 1991).
Turner and Lawrence (1965), two pioneers of Job Characteristics Theory, were primarily
interested in the relationship between objective job characteristics and satisfaction or
absenteeism. They considered job characteristics as objective properties of jobs, built into
their designs. In their study, these objective job characteristics were measured using
observers' ratings for 47 job classifications in 11 companies.
Hackman and Lawler (1971) started their study with an interest in the effects of objective
job characteristics on employee's behaviour. However, they quickly added that '... it is not
their objective state which affect employee attitudes and behaviour, but rather how they
are experienced by the employees' [italics added] (p. 265). According to Hackman and
Lawler, objective job characteristics are important too, because they do affect the
perceptions of the employees. In line with Gergen and Gergen's (1982) classification, this
approach can be denoted as situation-centred and enabling. This means that objective job
characteristics affect the employees, but these individuals are viewed as being able to mould
the influence of job characteristics. In addition to this, job characteristics were measured
using both job ratings (i.e., superiors, researchers) and employee self-report questionnaires.
The JCM proposed by Hackman and Oldham (1975, 1976, 1980) assumes that employee
attitudes and behaviour are determined by perceptions of job characteristics. They noted,
however, that these perceptions also reflect objective job properties. In addition, the JCM in
its present form does not differentiate between objective and subjective job characteristics,
and it is not known whether employee attitudes and behaviour derive primarily from
objective or from perceived job characteristics (Hackman & Oldham, 1980). As a result,
Hackman and Oldham used multiple sources (i.e., employees, supervisors, researchers and
members of the management) to obtain job descriptions, and studied their degree of
agreement.
The use of perceived job characteristics as indicators of objective characteristics assumes
that there is a reasonably strong correspondence between the two measures. More
specifically, paper and pencil measures of job autonomy will be expected to vary to the
extent that properties of the worksite vary (Evans & Fischer, 1992). This assumption can be
explored by two types of analysis (Fried & Ferris, 1987; Spector, 1992; Spector, Brannick &
Coovert, 1989). The first analysis investigates the question whether objective changes in the
job affect the perception of job characteristics in the direction of the implemented change.
Taber and Taylor (1990), for instance, conducted meta-analyses separately for experimental
laboratory studies as well as experimental field studies, relating objective job properties to
subject perceptions. With respect to JDS job autonomy, they showed an average effect size
(r) of .39 for laboratory studies (N=13), and .18 for field studies (N=6). For example, Farh
and Scott's (1983) laboratory study showed that students working in a manipulated
autonomous situation reported significantly higher job autonomy (i.e., JDS) than did
students working in a semi-autonomous or non-autonomous situation.
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A second type of analysis is the degree of agreement between employee job perceptions
and alternative 'objective' sources (e.g., ratings by other people, job analysis). Based upon
15 studies, Fried and Ferris (1987) reported a moderate to good overlap between
employees' self-reports and observers' ratings. The median of overall median correlations
was .56. Unfortunately, separate coefficients of concordance between employees' self-
reports and observers' ratings for the subscales (especially autonomy) were not reported.
A few studies showed, however, coefficients of concordance for job autonomy ranging
from .28 to .85 (e.g., Boumans & Landeweerd, 1993; Hackman & Lawler, 1971; Hackman &
Oldham, 1975).
Fried and Ferris' meta-analysis has been conducted with the individual as the unit of
analysis. There are also studies which have used aggregated data, that is, the comparison of
aggregated judgements of outsiders (e.g., experts, observers) with aggregated self-report
data. Spector (1992) conducted a meta-analysis of 16 convergence studies. It appeared that
the convergent validity at aggregated level was rather large, especially for job autonomy
(r=0.71). At the individual level, modest convergence has been achieved for job autonomy
(r=0.30). Spector concluded that sources agree reasonably well at aggregated level, as a
consequence of removing variance due to idiosyncratic job conditions and individual
differences.
Similarly, several attempts have been made to use job analysis data to assess the job charac-
teristics (cf. Spector, Brannick & Coovert, 1989). Experienced job analysts have been
compared with other raters, such as job incumbents and supervisors. Convergent validities
(r) ranged from .47 to .94.
If we may briefly summarize, it is evident that, while many studies distinguish the concepts
objective and subjective, the corresponding operationalizations mostly do not. However, a
respectable degree of agreement has been shown between objective job properties and
employees' self-reports of job autonomy. To be specific, experimental laboratory studies
have shown that changes in enrichment manipulation cause a significant change in JDS job
autonomy. The six field experiments, however, generally did provide weak evidence for the
expected linkage between objective changes (e.g., job enrichment) and JDS job autonomy.
In addition, with regard to alternative 'objective' sources like ratings by other people,
convergence at both the individual level and particularly the aggregated level has been
reasonable.
2.4 Concluding remarks
The most widely used job autonomy conceptualizations and operationalizations have been
criticized for several reasons. First, most conceptualizations of job autonomy are either too
narrow or too global in focus (Breaugh, 1985, 1989; Ganster, 1988, 1989; Ganster &
Fusilier, 1989). To be more specific, job autonomy had been mainly considered as an
absolute, global and general construct.
Second, despite some authors discuss distinct elements of job autonomy, the concept has
been rarely operationalized as such. According to discussions in the literature (e.g., Chung,
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1977; DeCotiis & Koys, 1980), only Breaugh and his team have made empirical attempts to
enhance the number of task elements, but they got stuck in three facets (i.e., method,
scheduling and criteria autonomy).
Third, there is still disagreement over the objective or subjective assessment of job character-
istics, including job autonomy. Breaugh and Becker (1987) noted that it seems unwise to
argue that a particular kind of assessment should always be used. If the primary focus lies
upon job redesign, reliance on objective assessment seems most appropriate. However, if
one is interested in understanding the workers' attitudes and behaviour, subjective
assessment will be preferred (see also Hackman & Oldham, 1975). In light of these conside-
rations it is astonishing that ratings by other people are often regarded as 'objective'
measures. In general, empirical studies showed, however, a fair degree of agreement
between 'objective' and subjective indicators of job autonomy. This could mean that some
of the variance in self-reports is attributable to the objective environment (cf. Spector, 1992).
Finally, the psychometric properties of some measurement scales were subject to criticism
too. A number of researchers have tried to elucidate the measurement and psychometric
problems. As described earlier, research on the psychometric problems concerning the job
autonomy measurement scales has primarily focused upon at least four areas of attention
(cf. Breaugh, 1985; De Jonge, 1992):
1) content overlap of items with other job characteristics, due to inaccuracy of items;
2) the different wordings of the items: positive and negative wordings at the same time;
3) the use of different response scale formats;
4) the use of different study populations: homogeneous versus heterogeneous groups.
In conclusion, it seems important to think of job autonomy in a more differentiated way
than is usually done. Firstly, job autonomy is not simply an absolute concept, but also a
relative one. Consequently, job autonomy as a multi-facet job characteristic can be more or
less restricted to various elements of the worker's task. Secondly, although job autonomy
can be primarily considered as a unidimensional construct, it may also be explored by two
distinct levels (i.e., (1) external or contextual autonomy, and (2) internal or content
autonomy). Finally, job autonomy as a job characteristic may fall within the theoretical
category of situation-centred and enabling. The environment is taken as point of departure,
but people are viewed as having some power to influence the work environment. Objective
as well as subjective assessment of job autonomy need to be reconsidered with respect to
the primary focus of job redesign research. In other words, there is a need for alternative
sources to reflect the job conditions. Several sources, and a more concrete and easily
measured job autonomy variable are needed to explore the accuracy of reports.
NOTES
1. Aronsson (1989a, 1989b) has defined job autonomy as control over boundary tasks, planning and execution.
2. Both objective and subjective assessment of job characteristics have theoretical as well as methodological
advantages and disadvantages. These aspects will be extensively discussed in chapter 6.
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JOB AUTONOMY AND PSYCHOLOGICAL OUTCOMES
3.1 Introduction
The present chapter' describes how job characteristics, and especially job autonomy, may be
associated with psychological outcomes like well-being and health. As already mentioned in
chapter 1, it seems scarcely possible to study job autonomy without an adequate theoretical
framework. In the first section, a theoretical classification system will be introduced for the
purpose of defining and describing job characteristics and, consequently, their relationship
with psychological outcomes. The following sections deal with three theoretical models on
which much of the job characteristics research has been based. A description of the models
as well as their empirical evidence will be discussed. The chapter concludes with some
summarizing remarks on the current state of job characteristics research, resulting in a
general framework and several research questions.
3.2 The Task Characteristics Approach
Several attempts have been made to develop theoretical models of how job characteristics
influence workers' well-being and health. Before studying job characteristics and their
relationship with human behaviour and attitudes effectively, we need to conceptualize and
classify these job characteristics. In other words, we need a tool that increases our ability to
interpret and predict: a so-called classification system (cf. Fleishman, 1975; Fleishman &
Quaintance, 1984).
Many different taxonomie approaches were described at length in Fleishman and
Quaintance (1984). An important classification system which is in line with job character-
istics research is the "Task Characteristics Approach", or TCA (Farina & Wheaton, 1973).
The TCA is based upon a particular conceptualization of tasks, or of a conglomeration of
tasks (i.e., jobs). Contrary to other classification systems (e.g., the Behaviour Description
Approach or the Ability Requirements Approach), this classification is not based upon the
task performer, but upon the task fce/f" (De Jonge & Furda, in press). The basic assumption
is that tasks can be classified in terms of intrinsic, so-called 'objective' properties of the job.
A task is therefore reflected by a set of stimulus situations or antecedent conditions that
elicit performance (Farina & Wheaton, 1973). These conditions are imposed on the
employee and have an independent existence apart from: (1) the activities they may trigger
(behaviour description); (2) the functions they may call into play (behaviour requirements);
and (3) the abilities they may require.
The corresponding train of thought is that job characteristics in their own right represent a
potent class of predictor variables (Algera, 1991; Fleishman & Quaintance, 1984).
Furthermore, if job characteristics are considered important determinants of the workers'
behaviour and attitudes, it seems necessary to classify job characteristics in quite different
terms than the outcome variables (Hackman, 1969). Consequently, appropriate descriptive
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terms are those that focus on the objective properties of the task per se. Otherwise, we
might be faced with conceptual overlap between these kinds of variables which renders the
empirical association rather trivial (Kasl, 1989).
In sum, it is theoretically and methodologically wise to describe job characteristics in terms
of intrinsic properties of the task itself. From this perspective, the TCA offers promising
points of application through the added advantage of describing the job characteristics in
terms other than the outcome variables to be predicted (cf. Algera, 1991; Hackman, 1968).
The definition of a task by Hackman (1968, p. 12) reflects this view:
'A task is assigned to a person (or group) by an external agent or is self-generated, and consists of a
stimulus complex and a set of instructions which specify what is to be done vis-è-vis the stimuli.
The instructions indicate what operations are to be performed by the performer(s) with respect to
the stimuli and/or what goal is to be achieved.'
There are a number of theoretical and practical points which have to be taken into account
when the TCA is adopted (cf. De Jonge & Furda, in press). For example, salient questions
concern the selection of those components to be described, the relevant operationalizations
of these components, and finally the type of relationships between these components and
the workers' attitude and behaviour. Several theoretical models reflect the TCA. Each of
these models has its own perspective on the questions mentioned above. The models of
Hackman and Oldham (1975, 1976, 1980), Karasek and his team (e.g., Johnson & Hall,
1988; Karasek, 1979; Karasek & Theorell, 1990), and Warr (1986, 1987, 1994) are probably
the most representative and promising of attempts to pursue the TCA (De Jonge & Furda, in
press). We will discuss these theoretical models in the next three sections.
3.3 Hackman and Oldham: The Job Characteristics Model
3.3. f Mode/ description
To date, a model that has received the widest attention in job characteristics research is
Hackman and Oldham's Job Characteristics Model (JCM). The JCM summarizes and
integrates much of the earlier work in the job redesign area (see chapter 1).
Hackman and Oldham (1975, 1976, 1980) have built their model of internal work
motivation, as shown in figure 3.1. Basically, the JCM suggests that there are three key
conditions that must be present simultaneously, which affect personal and organizational
outcomes. These three conditions, also labelled the "critical psychological states", are
defined as:
1) experienced mean/ngfu/ness of f/ie worit: employees must feel that the work is impor-
tant, worthwhile, and valuable;
2) experienced respons/b///fy for wor<r outcomes: employees must feel personally responsible
and accountable for the results of the work they perform; ^
3) fcnow/edge of the acfua/ resu/fs of fhe worfc acf/V/f/es: employees must receive regular
feedback concerning the quality of their performance.
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The three critical psychological states are internal to persons and, therefore, not directly
manipulate (Hackman & Oldham, 1980). They are activated by five core job dimensions (or
job characteristics), which are defined as"... objective, measurable, changeable properties of
the work itself ...' (Hackman & Oldham, 1980, p. 77). These five job characteristics are (1)
skill variety, (2) task identity, (3) task significance, (4) autonomy, and (5) feedback from job.
The first three characteristics are believed to influence the experienced meaningfulness of
the work, as depicted in figure 3.1. The fourth characteristic (autonomy) influences the
experienced responsibility, whereas the fifth characteristic (feedback) contributes to the
knowledge of the actual results.
Hackman and Oldham combine the five core job dimensions into a single index, the so-
called "Motivating Potential Score (MPS)". The formula for the MPS has been derived from
the assumptions of the JCM, and can be calculated as follows (formula 3.1):
(variety x identity x significance)
MPS = x autonomy x feedback (3.1)
CORE JOB
CHARACTERISTICS
Skill variety
Task identity
Task significance _
Autonomy
Feedback from job
t_
CRITICAL
PSYCHOLOGICAL
STATES
OUTCOMES
Experienced
meaningfulness
of the work
Experienced
responsibility for outcomes
of the work
Knowledge of the actual
results of the
work activities
High internal
work motivation
High 'growth'
satisfaction
High general
job satisfaction
High work
effectiveness
Moderators.
1. Knowledge and skill
2. Growth need strength
3. 'Context' satisfactions
_t
Figure 3.1 Tne Job Characteristics Mode/ (7. R/chard Hadrman and Greg /?. 0/dnam, Work Redesign (p. 90),
©7980 oy Add/son-Wes/ey PuWishing Co., /nc Reprinted with permission of the pubfeherj
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The MPS reflects the extent to which employees see their jobs as motivating. The basic
assumption is that autonomy and feedback from the job especially contribute to the
motivating potential.
The critical psychological states then determine a variety of outcomes. Internal work
motivation is a key outcome of the model, but other outcomes do exist. Hackman and
Oldham (1980) classified two types of outcome variables: (1) personal outcomes; and (2)
organizational outcomes. The personal outcome variables are internal work motivation,
growth satisfaction and general job satisfaction. Only one organizational outcome is
described, namely work effectiveness.
The original Task Characteristics Approach has not been designed to assess individual
differences. It assumes that everyone will respond to job conditions in a similar fashion.
Some researchers, however, explore the role of individual differences among employees
(e.g., Hulin & Blood, 1968). This perspective, which may be called the "Individual
Differences Approach", allows for the possibility of variation in people's reactions (De Jonge
& Furda, in press).
The JCM has been expanded to include explicit consideration of individual differences in
employee responses to a job as well. According to Hackman and Oldham, individual
differences between people play also an important role in the JCM. Three factors are
introduced to account for whether a person will or will not respond positively to jobs with a
high motivating potential; these are (1) knowledge and skill, (2) growth need strength, and
(3) satisfaction with the work context (viz., pay, security, co-worker and supervision). For
example, individual workers with strong needs for growth will respond more positively to
the opportunities provided by job enrichment than those workers with low growth need
strength will.
3.3.2 Emp/r/ca/ evidence for the mode/
To test the Job Characteristics Model, Hackman and Oldham developed the Job Diagnostic
Survey, or JDS (see also chapter 2). This questionnaire measures employee perceptions of
job characteristics, the critical psychological states, personal and organizational outcomes,
and finally growth need strength.
Empirical research using the Job Characteristics Model does not yield unqualified,
favourable results (Algera, 1991; Steers, 1991). As is the case with any theoretical model,
providing for a comprehensive test is difficult. Besides, there are several studies that have
been designed to test the model as a whole (e.g., Algera, Van der Flier & Van der Kamp,
1986; Hackman & Oldham, 1976; Hogan & Martell. 1987; Wall, Clegg & Jackson, 1978).
These studies generally failed to support the comprehensive model. Especially the mediating
role of the critical psychological states was not demonstrated. Alternative models
postulating direct relationships between the job characteristics and the outcome variables
account for a significantly higher proportion of variance than the original model does.
Boumans (1990) stated that most JCM studies tested the relationships between job charac-
teristics and outcome variables on the one hand, and the effects of the individual
moderators on the other. It is possible to briefly summarize the research on the validity of
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the model with the help of several review studies and meta-analytic studies (e.g., Aldag,
Barr & Brief, 1981; Algera, 1989; Cook, Hepworth, Wall & Warr, 1981; Fried, 1991; Fried &
Ferris, 1987; Loher, Noe, Moeller & Fitzgerald, 1985; Roberts & Glick, 1981).
In general, the job characteristics tend to show moderate to strong relationships with
personal outcomes (e.g., work motivation and job satisfaction), and much weaker
relationships with organizational outcomes (e.g., job performance). In the following
paragraphs we will present some results regarding the central job characteristic of this
thesis, that is job autonomy.
The meta-analytic study of Loher, Noe, Moeller and Fitzgerald (1985) showed correlations
between each job characteristic and job satisfaction. The correlation for job autonomy, after
correction for statistical artefacts, was .46. In addition. Fried and Ferris (Fried, 1991; Fried &
Ferris, 1987) reported corrected correlations between job autonomy on the one hand, and
growth satisfaction and overall job satisfaction on the other of .35 and .71, respectively.
Furthermore, the corrected correlation between job autonomy and internal work motivation
was .42. In contrast, job autonomy had no relationship with the organizational measure
"job performance" (Fried & Ferris, 1987).
The JCM in its current form deals only with pos/f/Ve outcome variables. One reason for this
is that the JCM reflects a theory of individual motivation (Hackman & Oldham, 1980).
Several authors, however, extended the collection of outcomes with variables such as
mental health (Wall, Clegg & Jackson, 1978), general health complaints (Algera, 1983;
Boumans, 1990), and mental complaints (Algera, 1983; Broadbent, 1985). To summarize
these studies briefly, job autonomy appeared to show much weaker, although meaningful,
relationships with these outcome variables. Boumans (1990), for instance, showed a
significant correlation of -.20 between job autonomy and health complaints after correction
for several demographic characteristics.
The JCM has tried to promote interest in individual differences as moderators of the
relationship between job characteristics and outcomes. Initially, the main focus was on the
variable "growth need strength", or GNS. Much basic research showed inconclusive results
regarding the moderating role of GNS (cf. Fried & Ferris, 1987; Wall & Martin, 1987). For
example, two meta-analytic studies demonstrated some confidence that GNS acts as a
moderator. Loher, Noe, Moeller and Fitzgerald (1985) showed that the corrected overall
correlation between all five job characteristics and satisfaction was .68 for persons with high
GNS, and about .38 for employees with low GNS. Additionally, Spector (1985) examined
the moderating role of the GNS in 20 research populations. Regarding job autonomy,
moderating effects were found for five out of ten outcome variables (job satisfaction in
particular). On the other hand, the results from Fried and Ferris' (1987) meta-analysis
showed that moderator effects were largely artefacts. The difference between the
conclusions reached by the two 1985 meta-analyses and the 1987 meta-analysis may lie in
the fact that the latter study was based upon a larger sample of studies and has controlled
for at least one statistical artefact (Tiegs, Tetrick & Fried, 1992).
Overall, the research makes it clear that inconsistent moderating effects of GNS are apparent.
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What can be said about the direction of causation in the JCM research? It is generally
assumed that the causal flow in the JCM is unidirectional, where job characteristics affect
psychological outcomes, and not vice versa (Hackman & Oldham, 1980). This assumption,
however, has been questioned by several researchers (e.g., Frese & Zapf, 1988; James &
Jones 1980; James & Tetrick, 1986; Kohn & Schooler, 1983; O'Brien, 1986; Spector, 1992).
They have argued that outcome variables may affect job perception. For instance, job
satisfaction can predispose people's perceptions of their jobs. In addition, an employee's
competence may affect the kind of job that is performed. O'Brien (1986) stated that this
phenomenon does not invalidate the evidence that supports a causal relationship from job
characteristics to psychological outcomes. It may indicate that perceptions and outcomes
influence each other reciprocally rather than unidirectional (cf. Warr, 1987). Hence, a few
studies have demonstrated that simultaneous reciprocal causality does occur (e.g., James &
Jones, 1980; James & Tetrick, 1986; Kohn & Schooler, 1983). Furthermore, evidence
suggested that these reciprocal relationships do not appear to be symmetric. The outcomes
tended to occur after job perceptions, rather than vice versa (Warr, 1987).
A final issue regarding the JCM is whether the objective' job characteristics-outcomes
relationships are similar to the perceived job characteristics-outcomes relationships. As in
section 2.3 in chapter 2, two types of research will be examined.
First, several studies have compared the effects of objective, manipulated, job characteristics
versus perceived job characteristics on outcome variables (for a review, see Fried & Ferris,
1987). These studies revealed similar directions for the relationships mentioned above.
Orpen (1979), for instance, found that employees whose jobs were enriched were more
satisfied, more motivated, and more involved with their jobs than employees whose jobs
remained the same. Similarly, perceived job characteristics were related to these outcome
variables too. However, questions may be raised with respect to the differences in
magnitude of the cited results. In general, the former type of relationships accounted for
less variance than the latter type, due to, for example, method variance, statistical artefacts
and restriction of range (Fried & Ferris, 1987).
Second, a comparison of different rating methods was investigated in regard to some
outcome variables; that is, ratings by employees or ratings by other people (e.g., researchers
or supervisors). According to Fried and Ferris (1987), these studies showed a trend toward
the same relationships of different rating methods to outcome variables. Besides, the
differences in magnitude were not systematically biased in favour of a specific group of raters.
In sum, both objective job characteristics-outcomes relationships and perceived job charac-
teristics-outcomes relationships do exist, although the latter type usually is stronger and
more consistent than the former.
Altogether, the evidence for the Job Characteristics Model is inconclusive. In particular the
mediating role of the critical psychological states is not demonstrated. Additionally,
empirical support for moderating effects of growth need strength is not consistent.
Alternative models that postulate direct (i.e., linear additive) relationships between job
characteristics and psychological outcomes seem to be more valid.
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3.4 Karasek and colleagues: The Job Demand-Control Model and the
Demand-Control-Support Model
Mode/ descr/ptf ons
Karasek and his team developed two models, known as (1) the Job Demand-Control Model
and (2) the Demand-Control-Support Model. The latter is an expanded version of the
former. In order to understand the basic ideas of both models, we will first discuss the Job
Demand-Control Model.
The Job Demand-Control Model (JD-C Model), developed by Karasek (1979), can be
considered a synthesis of two well-known lines of research, namely the job redesign
tradition (e.g., Hackman & Oldham, 1980) and the occupational stress tradition (e.g.,
Caplan, Cobb, French, Harrison & Pinneau, 1975; Kahn, 1981). The aim of the JD-C Model
is to provide a theoretical framework for the development of guidelines for the
enhancement of the quality of working life. In addition to reducing work-related strains,
work motivation and growth can be promoted. It is postulated that the model will predict a
wide range of consequences of the structure of work with regard to health and well-being.
The Job Demand-Control Model is a two-dimensional model, as shown in figure 3.2. Similar
to the Task Characteristics Approach, the JD-C Model postulates that the primary sources of
stress lie within two basic characteristics of the job itself (Baker, 1985). The JD-C Model
emphasizes the need to categorize these job characteristics as demands or confro/, and
does not simply list all job features as potential stressors (Schnall, Landsbergis & Baker,
1994). Psychological strains are a consequence of the joint effects of the demands of a job
and the range of job control available to the employee, also called interaction effects
(Karasek, 1979). Job demands are defined as psychological stressors, present in the work
environment (e.g., not having enough time to do work, working hard and working fast).
Karasek (1979, pp. 289-290) defines his measure of job control, also labelled job decision
latitude or job discretion, as'... the working individual's potential control over his tasks and
conduct during the working day'. Job control comprises two theoretically distinct
constructs: (1) the worker's authority to make decisions on the job ("decision authority", or
'autonomy'); and (2) the breadth of skills used by the worker on the job ("skill discretion";
cf. Karasek & Theorell, 1990).
In addition, four different kinds of psychosocial work situations may result from four
combinations between high and low levels of psychological job demands and job control.
Karasek (1979) uses the following terms for the four kinds of work situations: (1) high strain
jobs; (2) active jobs; (3) low strain jobs; and (4) passive jobs.
The first major prediction of the JD-C Model is that the strongest aversive job-related strain
reactions (like exhaustion, anxiety and health complaints) will occur when job demands are
high and worker's control is low (cell 1 in figure 3.2). High job demands produce a state of
arousal which is normally accompanied by increased heart rate and adrenaline excretion.
If there is also an environmentally-based constraint (e.g., low control), the arousal cannot be
converted into an effective coping response. Such conditions produce a more extensive
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reaction for a longer period, a so-called damaging, unused residual strain. The opposite
situation is presented in cell 3: a low strain job, in which worker's control is high and job
demands are low. In this situation the model predicts lower than average levelsof residual strain.
The - sometimes overlooked - second prediction of the model is that motivation, learning
and personal growth will occur in situations where both job demands and worker's control
are high (cell 2 in figure 3.2). The opposite of this situation can be found in cell 4: a passive
job, in which skills and abilities may atrophy, similar to "learned helplessness" (cf.
Abramson, Seligman &Teasdale, 1978; Lennerlöf, 1988).
There are two independent diagonals: the strains-diagonal (A) and the active-diagonal (B).
This results in a model which reconciles the mechanistic stress tradition with the insights of
social learning theory and adult education theory (Landsbergis, 1988). The two general
psychological mechanisms mentioned above may result in a variety of outcome variables,
such as exhaustion, anxiety, psychosomatic complaints, cardiovascular diseases and
absenteeism on the one hand, and work motivation, learning and job satisfaction on the other.
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Job control, however, is not the only resource available for coping with job demands
(cf. Johnson & Hall, 1988; Johnson, 1989). For example, worfcp/ace soc/a/support may also
function as a moderator of job demands' (Johnson, 1989). Karasek and Theorell (1990)
defined this workplace social support as overall levels of helpful social interaction available
on the job.
In the late eighties, Johnson and Hall (1988) redefined the JD-C Model adding workplace
social support. This expanded model, called the Demand-Control-Support Model (DCS
Model), is a three-dimensional model (see figure 3.3).
Both the strains-diagonal and the active-diagonal are split up into isolated and collective
conditions, thereby redefining the process of job strain (indicated by the diagonal arrows of
figure 3.3). Accordingly, eight instead of four kinds of work situations are modelled:
a) four types of work situations in combination with tow social support;
b) four types of work situations in combination with ri/g/i social support.
The DCS Model was developed to examine the joint - interactive - effects of three basic
characteristics of the work organization, namely job demands, job control and workplace
social support.
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3.4.2 £fnp/r/ca/ evidence for t/ie mode/s
First of all, it is obvious that most studies which tested the DCS Model are based upon the
JD-C Model. So, in testing the DCS Model they are implicitly testing the JD-C Model. In
order to make the empirical evidence of both models quite clear, we will discuss the DCS
studies separately from the JD-C studies. We have to keep in mind, however, that the
'demand-control'-part of the DCS studies is able to support the JD-C Model. Significant
findings regarding the interaction between job demands and job control within DCS studies
will be particularly mentioned.
Tests of the JD-C Model can be roughly divided into two categories, namely (1) multi-
occupation (epidemiological) studies and (2) single-occupation studies (De Jonge & Furda,
1995). The former kind of studies mainly focuses on cardiovascular diseases (CVD); the
latter refers to attitudinal outcomes (e.g., job satisfaction and work motivation), behavioural
outcomes (e.g., absenteeism and smoking consumption), and physiological outcomes (e.g.,
blood pressure and muscle tension).
Both longitudinal and cross-sectional studies have been carried out. Most of the performed
JD-C studies are reviewed by Ganster and Fusilier (1989), Karasek (1989), Karasek and
Theorell (1990), Ganster and Schaubroeck (1991), De Jonge (1992), Schnall, Landsbergis
and Baker (1994), and finally Kristensen (1995). Several conclusions might be drawn from
these reviews. First, the overall support for the JD-C Model is mixed. The - early - epidemio-
logical studies provide more evidence for the JD-C Model than research at single-occupation
level does. Besides, there is little evidence in support of the postulated interactions in any of
the studies due to, for instance, the mathematical formulation of this interaction term (a
further discussion of this topic can be found in chapter 6).
A second conclusion is that the effects of job demands and job control may be confounded
with socio-economic status, health behaviour or personality, particularly in the multi-
occupation studies. Jobs concomitantly high in demands and low in control are likely over-
represented by employees of low socio-economic class and low health behaviour who share
other risks for CVD (e.g., Siegrist, Peter, Junge, Cremer & Seidel, 1990). Added to this,
personality characteristics such as negative affectivity or neuroticism appear to influence the
magnitude of observed correlations between self-reported stressors and strains (cf. Burke,
Brief & George, 1993).
Finally, there is some doubt as to the conceptualization and operationalization of the
measure of job control. The construct reflects the term "job autonomy" as it is used in job
redesign research, but the construct also contains elements like skill level, variety and even
complexity (Frese, 1989; Ganster, 1988, 1989). So, job control may be confounded with
other job characteristics, particularly in the multi-occupation studies.
During the past decade, the DCS Model has been the subject of many studies. In particular
Johnson and colleagues have tested this model extensively using large-scale, multi-
occupation, databases (e.g., Johnson, 1986; Johnson & Hall, 1988, 1994; Johnson, Hall,
Stewart, Fredlund & Theorell, 1991; Johnson, Hall & Theorell, 1989). Johnson (1986), for
instance, found that workers with low control, low support and high demands had an age-
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adjusted relative risk of CVD prevalence of 2.17 (95% confidence interval: 1.32-3.56).
compared with workers with high control, high support and low demands. In the eighties
Johnson (1986) constructed a variable called "iso-strain" (for isolation strain). Iso-strain is a
product term for the standardized demands, control and support indicators. A study by
Johnson, Hall and Theorell (1989) showed that a high iso-strain group had a higher
progression of cardiovascular death risk with increasing age than a low iso-strain group.
Furthermore, it was found that workers who experienced high levels of iso-strain reported
symptoms earlier and tended to develop cardiovascular diseases sooner than a low iso-strain
group.
There are also small-scale as well as large-scale single-occupation studies testing the DCS
Model. For instance, Landsbergis, Schnall, Deitz, Friedman and Pickering (1992) tested the
DCS Model among 297 men. They found empirical support for the DCS Model for job
dissatisfaction, using a three-way multiplicative interaction model. In addition, a Demands x
Support interaction was observed for negative attributional style. However, a study among
267 female social workers showed no evidence for the DCS Model. Only main effects
regarding job satisfaction and burnout were found (Melamed, Kushnir & Meir, 1991).
De Jonge and Landeweerd (1993, see also 1992b) did a secondary data analysis using five
databases from various sectors in Dutch health care (n=1226). The results showed little
support for the DCS Model as well as the JD-C Model. Only 4 out of 24 possible multipli-
cative interaction terms, or about 17 per cent, were statistically significant. It should be
noted that a significant Demands x Autonomy interaction was observed for psychosomatic
health complaints in the direction predicted by the model.
As stated before, providing for a comprehensive test of a theoretical model is difficult.
As far as we are aware, at least two studies have tried to test the complete DCS Model with
sophisticated statistical techniques. First, Knox, Theorell, Svensson and Waller (1985) did a
path-analysis (LISREL) of cross-sectional data on 89 young Swedish males. Only main effects
of the model were tested with regard to physiological outcomes. The results revealed that
high plasma adrenaline levels were associated with a poor social network as well as
restricted learning possibilities. Added to this, plasma renin activity was negatively related
with job control. A second study estimated all relationships in the DCS Model simulta-
neously by means of a structural equation model (LISREL) in a study among 249 health care
professionals (De Jonge, Janssen & Van Breukelen, in press). Although the statistical model
provided an acceptable fit, the researchers could not confirm the DCS Model as a whole.
However, the results partially support the JD-C Model. High levels of job autonomy
appeared to attenuate the increase of emotional exhaustion (burnout) due to job demands.
In addition, high levels of social support proved to attenuate the increase of emotional
exhaustion due to job autonomy.
Finally, Parkes, Mendham and Von Rabenau (1994) found some evidence in support of the
DCS Model in a heterogeneous sample of 145 health care workers. Somatic symptoms were
significantly predicted by the interactive effects of job demands, job control and social
support.
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Longitudinal single-occupation studies using the DCS Model as theoretical framework are
scarce. Parkes (1982), for instance, describes a natural experiment among 164 student
nurses. Correlational analyses showed that an increase in social support was associated with
decreases in affective symptoms. Added to this, increases in job discretion were associated
with an increase in job satisfaction and a decrease in depressive symptoms. Increases in job
demands, however, were not related to changes in anxiety.
Kawakami, Haratani and Araki (1992) conducted a three-year prospective study among 468
male blue-collar workers in Japan on the effects of job characteristics on depressive
symptoms. They found that only poor work-related human relations ('social support') and
skill under-utilization were significant risk factors for long-lasting depressive symptoms.
Job overload and lack of control, however, did not seem to be risk factors over time. In a
Dutch sample of 115 administrative employees, some support was observed for the DCS
Model. According the buffer hypothesis of social support (cf. Cohen & Wills, 1985), inter-
action effects of changes in demands and support for health complaints as well as recovery
complaints were found (Furda, De Jonge, Le Blanc, Meijman, Schreurs & Scheenen, 1994).
Parkes, Mendham and Von Rabenau (1994) reported a second study which examined the
DCS Model with longitudinal data. In a homogeneous sample of 180 university graduates,
Parkes and colleagues detected the same three-way interaction as they found in their cross-
sectional study mentioned above. Time 2 somatic symptoms were predicted by the
Demands x Control x Support interaction, controlling for time 1 levels of somatic symptoms.
As in JCM research (see section 3.3), a methodological point of attention is the use of
objective' versus subjective job characteristics as predictors for outcome variables. Karasek
and Theorell (1990) stated that the primary interest of the two models is the objective work
environment, which have to be the basis of job redesign. They noted that self-report
questionnaires have been the most common method of gathering data. However, the
problem with self-report measurement scales is that they are subject to many problems,
such as common method variance, positive information bias, conceptual overlap and
causality problems. In addition, alternative measurement strategies, like observers' ratings
of jobs, present several problems as well (see in detail Frese & Zapf, 1988; De Jonge, Van
Breukelen, Landeweerd & Nijhuis, 1995; Kristensen, 1995; Semmer, Zapf & Greif, in press).
Karasek and his team coped with this matter by means of a method called "occupational
mapping": all workers with the same job title are given the average values of the responses
given by workers with that particular job. According to them, occupational grouping seems
a measure of objective differences in jobs relevant to job redesign. They stated that
occupations could be located using the basic dimensions of the DCS Model. This method
should indicate some evidence for the objective validity of the measurement scales.
Schwartz, Pieper and Karasek (1988), for example, compared occupation scores of job
control to analogous scales from the U.S. Dictionary of Occupational Titles (DOT, U.S.
Department of Labor, 1981). The correlation of perceived job control with the DOT measure
of occupational self-direction (i.e., some kind of job control) was .76, indicating a
reasonably high association. Added to this, Karasek and Theorell (1990) showed that job
control is better discriminated by occupation for men than take-home pay is. On the other
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hand, however, job demands and workplace social support are discriminated very poorly
between occupation for men as well as occupation for women.
Finally, two recent studies deserve some attention. Muntaner, Eaton and Garrison (1993)
compared the JD-C scales with a set of factorial scales derived from the DOT. A major
finding was that Karasek's job control scale overlapped substantially with the substantive
complexity construct from the DOT. Substantive complexity can be defined as the degree
to which the work, in its very substance, requires thought and independent judgement
(cf. Kohn & Schooler, 1983). Johnson and Stewart (1993) have developed a job exposure
matrix to assign exposure scores retrospectively to occupational groups. The matrix
consisted of mean estimates of - among other things - job control, job demands and social
support of 261 occupations. It appeared that the matrix scores were significantly related
with the corresponding individual self-report scores.
In sum, there is evidence for some objective validity of the job characteristics, particularly of
job control.
A few JD-C and DCS studies have tested the relationship between objective job measures
and outcomes. For example, in a laboratory experiment of Perrewé and Ganster (1989)
among 125 undergraduate students, the impact of objective job demands and job control
on experienced strain generally was non-existent. In addition, perceived demands and
control appeared to be predictors of psychological and physiological strains. Finally,
perceived control moderated the perceived demands-anxiety relationship.
Dwyer and Ganster (1991) found significant interactions between job control and objective
job demands in a sample of 90 male manufacturing employees. The results indicated that
these demands were associated with a higher number of sick days and higher levels of
tardiness behaviour. Moreover, they reported also two significant interaction effects
between job control and subjective demands with respect to job satisfaction and
absenteeism.
In the study of Kawakami, Haratani and Araki (1992) mentioned above, three objective
measures of job stress were related to depressive symptoms, namely shift work, recent job
change (i.e., change of job position within the preceding six months), and overtime (i.e.,
hours per month). None of these objective measures were significantly related with
depressive symptoms.
Fox, Dwyer and Ganster (1993) reported a test of the JD-C Model among 136 registered
nurses. The workload-related objective stressors, patient load and patient contact time,
showed significant correlations with physiological outcomes (e.g., blood pressure and
cortisol levels), even if age, body weight and caffeine consumption were controlled for.
However, control perceptions generally did not moderate the effects of these stressors.
Only 1 out of 27 interactions tested was significant, which is below chance level.
Finally, Johnson and Stewart (1993) showed that the job control element of their job
exposure matrix (see above) followed a similar pattern of association as the individual
self-report job control score with regard to chronic disease prevalence.
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Altogether, the overall support for the Job Demand-Control Model as well as the Demand-
Control-Support Model is mixed. Comprehensive, simultaneous tests of both models in
combination with longitudinal studies are scarce. Added to this, there is little evidence in
support of the assumed interactions due to, for instance:
1) different kinds of mathematical formulation of the interaction term;
2) probable confounding effects of, for example, socio-economic status;
3) the indirect conceptualization and operationalization of job control;
4) sampling: homogeneous versus heterogeneous samples;
5) objective versus subjective assessment of job characteristics.
3.5 Warr: The Vitamin Model
3.5. f Mode/ description
The models discussed so far assume //near relationships between job characteristics and
outcome variables. One aspect that has received little attention in this line of research is the
possible non-//near relationships between job characteristics and psychological outcomes.
A theoretical model that suggests such non-linear relationships is Warr's (1986, 1987)
Vitamin Model (VM) of environmental features and mental health.
The VM proposes that mental health is affected by environmental psychological features
such as job characteristics in a way that is analogous to the non-linear effects that vitamins
are supposed to have on physical health. Warr's overall framework has three principal parts:
1) the processes whereby environmental features effect mental health;
2) a categorization of the environmental features into nine broad types;
3) the interaction between persons and situations.
The VM is intended to have application to all existing environments in the real world. Warr talks
about a broad-ranging model that can be applied to, for instance, work and unem-
ployment. In this thesis, we will restrict the discussion of the model to the work situation.
Vitamins exert a particular influence on the human body. That is, vitamin deficiency
produces bodily impairment and, consequently, may lead to physical illness ('deficiency
disease'). Generally, vitamin intake initially improves health and physical functioning, but
beyond a particular level of intake no further improvement is observed. Continued intake of
vitamins may lead to two different kinds of effects, as shown in figure 3.4. Firstly, additional
doses of vitamins have a constant effect: health neither improves, nor noxious
consequences are observed that impair the individual's physical health. According to Warr
(1987, 1994), vitamins C and E might have a suchlike effect on the human body. Therefore,
the label CE ('Constant Effect') at the right-hand side of figure 3.4 is used to denote this
particular relationship. Secondly, an overdose of vitamins leads to a toxic concentration in
the body, which is called a 'hypervitaminosis'. This situation results in harmful effects, and
causes poor bodily functioning and ill-health. Among others, vitamins A and D are known
to be toxic, when taken in large quantities. For that reason Warr has used the label AD
('Additional Decrement') to denote the inverted U-shaped relationship as shown in figure 3.4.
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Warr (1987, 1994) argues that the effects of job characteristics upon mental health parallel
the way in which vitamins act upon the human body. Following this line of reasoning we
could refer to Warr's vitamins as 'work vitamins' (De Jonge, Schaufeli & Furda, 1995).
According to Warr (1987), the presence of job characteristics initially has a beneficial effect
on employee mental health, whereas their absence impairs mental health (segment A).
Beyond a certain level, vitamin intake has no positive effect anymore: a plateau has been
reached and the level of mental health remains constant (segment B). Further increase of
job characteristics may have two kinds of effects (segment C). Some job characteristics may
be harmful and impair mental health (analogously to the vitamins A and D). Other job
characteristics may produce a constant effect, similarly to the vitamins C and E*. As we shall
see, the type of effect depends upon the particular job characteristic under investigation.
Moreover, Warr (1994) maintains that the curvilinear AD pattern is likely to vary across
different kinds of mental health outcomes. For instance, a less pronounced mid-range
plateau is expected for yofa-re/afed well-being and an inverted U-shaped relationship is
postulated.
After a thorough review of the literature, Warr (1987, 1994) came up with nine job charac-
teristics that act as potential determinants of job-related mental health (see table 3.1).
Not surprisingly, these characteristics include - amongst others - those that are featured in
the JCM and the DCS Model. Warr (1987, 1994) assumes that six job characteristics have
effects similar to vitamins A and D. The remaining three job characteristics are supposed to
follow the CE pattern. The reflected patterns are also summarized in table 3.1.
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Table 3.1 The n/ne /ob c/iaracrer;st/cs of the V/tam/n Mode/ ftf 1/l/arr, 7 994, p. g7;
CE ('constant effect') AD ('additional decrement')
job characteristics job characteristics
- salary - job autonomy
- safety - job demands
- task significance - social support
- skill utilization
- skill variety
- task feedback
Warr (1994) argues that these nine job characteristics are all related to job-related mental
health. Moreover, it is important to know that the VM postulates that job characteristics
influence mental health, rather than the other way around (Warr, 1994). Job autonomy, for
instance, is assumed to follow the inverted U-shape or AD pattern: very high levels of job
autonomy might be potentially harmful for the employee's level of mental health since it
implies uncertainty, difficulty in decision making and high job responsibility (Warr, 1987).
Additionally, too much variety in the work may create problems in controlling attention
efficiently. However, this suggested causal patterns have yet to be empirically confirmed or
disconfirmed.
The VM implies that variations in the job characteristics between many kinds of jobs are of
no psychological consequence for mental health because a great part of these jobs falls in
segment B of figure 3.4. Instead of this, it is more important to concentrate upon jobs
which fall at the extremes of the job characteristics. In other words, one should look for
effects in either segment A or segment C of figure 3.4.
./ob-re/afed affective ive//-be/ng
One aspect of Warr's approach that deserves particular attention is its comprehensive and
multi-component view of mental health. Warr (1987, 1994) distinguishes five main
components of mental health: (1) affective well-being; (2) competence; (3) autonomy; (4)
aspiration; and (5) integrated functioning. Psychological research mainly focuses on affective
well-being as an indicator of yob-re/ated mental health. Following similar frameworks of
Russell (1980) and Watson and Tellegen (1985), this job-related affective well-being is made
up of two orthogonal dimensions of "pleasure" and "arousal". The former dimension is
located on the horizontal axis of figure 3.5, while the latter is situated on the vertical axis. In
addition, two separate axes were located diagonally: "anxious-comfortable" and
"depressed-actively pleased".
In order to measure job-related affective well-being empirically three principal axes are used:
(1) "discontented-contented"; (2) "anxious-comfortable"; and (3) "depressed-actively
pleased". The vertical arousal dimension is not considered to be an empirical indicator of
well-being and is therefore not labelled. Negative aspects of well-being are shown at the
left-hand side of figure 3.5, whereas positive aspects are depicted at the right-hand side.
The elongated shape of figure 3.5 suggests that the pleasure dimension is more important
than the arousal dimension in constituting affective well-being.
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(2a) Anxious
(la)
Discontented
(3a) Depressed
(3b) Actively pleased
(1b)
Contented
(2b) Comfortable
Figure 3.5 ./ob-re/afed affect/Ve we//-be/'ng: ïïiree princ/pa/ axes of measurement (Reprinted from
Unemp/oymenf, and Menfa/ Hea/tn" fay Peter 6. IVarr, /987, p. 4 / , by perm/ss/on of Oxford
L/n/vers/(y Press,)
Warr (1990a) has developed measurement scales of all aspects of mental health, including
job-related affective well-being (see also Schalk, Keunen & Meijer, 1995; Sevastos, Smith &
Cordery, 1992). The scales for job-related affective well-being cover the full range of the
two principal axes (numbers 2 and 3 in figure 3.5), and seem to be psychometrically quite
acceptable. Consistent with the position of the axes in figure 3.5, the scores on the
dimensions of affective well-being are expected to be positively correlated; that is, the
angles between the axes are less than 90 degrees. In occupational settings, the first axis
(i.e., discontented-contented) has mostly been operationalized through measures of job
satisfaction, but measures of job attachment and organizational commitment have been
used as well (Warr, 1987). The second axis (i.e., anxious-comfortable) is usually tapped
through measures of job-related anxiety, job-related tension and job-related strain. Finally,
the third axis (i.e., depressed-actively pleased) is assessed by such measures as occupational
burnout, job-related depression, job boredom and fatigue.
Finally in this section, the interaction between persons and situations will be discussed.
Essentially, the VM is situation-centred in that it focuses on characteristics of the work
environment rather than the experience of the worker. However, Warr (1987) also describes
the model as enabling in that people are assumed to be able to shape the character of their
work environment and to influence the impact upon them (see also chapter 2). As a
consequence, individual characteristics are viewed as possible moderators of main effects of
job characteristics on mental health. Warr (1994) mentions three categories of individual
characteristics: (1) abilities; (2) values; and (3) baseline mental health.
Abilities include all kinds of personal skills (i.e., intellectual and psychomotor skills), and can
be viewed as relatively stable characteristics (see also Feather, 1990). The second category -
values - deals with all types of specific value orientations, such as preferences, motives and
attitudes. The last category, labelled "baseline mental health", covers dispositions like
negative affectivity.
Two kinds of effects are postulated, namely (1) direct effects and (2) moderating effects.
In the former case, affective well-being is directly influenced by one of more stable
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individual characteristics. According to the latter situation, individual characteristics modify
the relationship between job characteristics and affective well-being. This moderating effect
will be expected especially in the case of a so-called 'matching' individual characteristic
(Warr, 1994). In other words, individual characteristics that match particular job character-
istics will cause a stronger, moderating, effect than those which lack this matching property.
Consider for example job autonomy: one matching individual characteristic might be "need
for autonomy". It is assumed that need for autonomy is a moderator for the relationship
between job autonomy and, for instance, job satisfaction (cf. Warr, 1987).
3.5.2 Emp/r/ca/ evidence for the mode/
In presenting a sound summary of empirical support with respect to several aspects of the
VM, Warr (1987, 1994) showed that his nine job characteristics do act ;n /so/af/on as
predicted by the model. But as far as we know, a comprehensive empirical test of - parts of -
this model is lacking (see also Warr, 1994).
In recent years, a few cross-sectional studies investigated the proposed patterns of the VM
(Fletcher & Jones, 1993; De Jonge, Schaufeli & Furda, 1995; Parkes, 1991; Warr, 1990b).
Most notably Warr's own study among nearly 1,900 people confirmed the postulated
curvilinear relationships (Warr, 1990b). Significant - curvilinear - relationships were found
between job demands on the one hand, and job satisfaction, job-related anxiety and job-
related depression on the other. Regarding job autonomy, a curvilinear association was
shown with job satisfaction. The latter relationship was the only one found to be significant
in a study of Fletcher and Jones (1993) in a large heterogeneous sample of about 1,300
men. Parkes (1991), however, did not find any curvilinear relationship in her sample of
almost 600 civil servants. Contrarily, De Jonge, Schaufeli and Furda (1995) detected four
curvilinear relationships in their study among about 250 health care professionals. Firstly,
they demonstrated a similar curvilinear relationship between job demands and job
satisfaction as reported by Warr (1990b). Secondly, a curvilinear association was found
between job autonomy and emotional exhaustion, an occupational burnout component.
Finally, two curvilinear relationships were detected between social support and particular
aspects of job-related burnout (i.e., emotional exhaustion and reduced personal
accomplishment). However, these curvilinear patterns did nor match expectations. Instead
of a U-shaped ('AD') curve, an inverted U-shape was found.
Few investigators have examined the moderating effect of individual characteristics on the
relationship between job characteristics and mental health. Warr (1987) has summarized
empirical support for significant person-situation interactions in respect of job satisfaction.
Possible matching individual characteristics for each job characteristic were presented.
However, Warr could only report results from linear analyses. Non-linear relationships within
this particular kind of research have remained unexplored.
To summarize these studies briefly, the results of the few studies that have - partially -
tested the VM are inconclusive. Comprehensive as well as longitudinal studies have not
been reported yet. Furthermore, there has been no empirical evidence for the interactions
between individual and job characteristics wrt/wn the multi-faceted VM.
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Most importantly, however, all studies have failed to take account of the possible multi-
faceted ways in which job characteristics may affect job-related affective well-being.
The VM seems to provide a useful framework in predicting new forms of relationships
between job characteristics and mental health.
This concludes our discussion of three prominent theoretical models in line with the Task
Characteristics Approach. Each of these models has postulated a particular role of job
autonomy in the relationship between job characteristics and psychological outcomes.
The three sections described the models and reviewed their empirical evidence. At present,
we may conclude that some salient questions still need to be answered. The current study
will address some of these questions, focusing primarily on job autonomy.
3.6 Research questions and conceptual framework
This study deals specifically with the conceptualization and operationalization of the term
"job autonomy", and investigates its relationship (whether or not in combination with other
job characteristics) with well-being and health. In chapter 2, it was concluded that most con-
ceptualizations and particularly most operationalizations of job autonomy may be further im-
proved. Job autonomy accordingly has to be considered in a more differentiated way. Moreover,
the assessment of job autonomy in the prediction of psychological outcomes needs to be
reconsidered as well. In chapter 2, we suggested using alternative sources to reflect the
properties of a task. We will therefore use group assessments in order to reflect job
autonomy (cf. Frese, 1985, 1989; Frese & Zapf, 1988; Spector, 1992). By group assessments
we mean that the scores of job incumbents with the same job and working in nearly
identical workplaces are aggregated into one general score (see also chapter 6).
In the present chapter, three theoretical models were considered to be most relevant for the
study of job autonomy and its relationship with psychological outcomes. This relationship
was reflected by three potential associations (i.e., linear additive, linear interactive and
curvilinear). However, empirical evidence for these different types of relationships is mixed,
due to, for instance, theoretical, conceptual and methodological problems. In addition,
longitudinal research is relatively scarce, meaning that little can be said about the direction
of causation in job characteristics research, in particular with respect to the DCS Model and
the Vitamin Model. Based on the current state of job characteristics research reflected in the
first part of this study, we are now able to address three main research questions:
0 "How can yob autonomy be c/ear/y and prec/se/y operaf/ona//zed, and whaf are
fhe psycnomefr/c properf/es of fne correspond/ng measuremenf sca/e?"
//j "Can we//-be/ng and hea/fh be better pred/cfed by /nd/wdua/ assessment of yob
autonomy or by an a/fernaf/Ve (group,) assessment of yob autonomy?"
//(J 'Wriat /s fhe parf/cu/ar form and d/recf/on of trie re/af/onsh/p between yob auton-
omy (whether or not /n comb/nar/on w/fh ofrier yob criaracter/sf/cs^ and we//-
be/ngandbea/m?"
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At this point, we will introduce our conceptual framework and we will discuss its elements.
This framework is shown in figure 3 6. The basic elements consist of job characteristics,
psychological outcomes and demographic characteristics. It should be noted that our main
research questions are embedded in this general framework, mainly based upon the
theoretical models discussed.
The selection of the specific variables within this framework is based upon the three
theoretical models, as described earlier in this chapter. Not surprisingly, agents for the job
characteristics are job autonomy, job demands and social support. These three variables are
the central characteristics of the Demand-Control-Support Model. In addition, job
autonomy is a core characteristic of the Job Characteristics Model as well. Finally, these
variables seem to be important psychological work vitamins as hypothesized by Warr (1987,
1992, 1994).
The choice of the - four - psychological outcomes is guided by the three theoretical models
too: work motivation, job satisfaction, emotional exhaustion and job-related anxiety. Firstly,
Warr's three-axial measurement of affective well-being might be reflected through three
corresponding agents of outcomes, namely (1) job satisfaction, (2) job-related anxiety, and
(3) occupational burnout. Secondly, work motivation and to a lesser extent job satisfaction
are key outcomes of the Job Characteristics Model. At the same time, both outcomes reflect
the active-diagonal of the two Karasek models. Lastly, the strains-diagonal of Karasek's
models is represented by the occupational burnout-component "emotional exhaustion" and
by job-related anxiety. These two strain variables have been often used for testing the Job
Perfijind-Corrtföf fcfedef as well as trie Demand-Control-Support Model (e.g., Karasek,
1979; Karaséfc & TfteoreB, 1990, Landsbergis, 1988; Melamed, Kushnir & Meir, 1991;
Parkas, 1982). Moreover, occupational burnout is an important research topic in today's
nursing (e.g., Cordes & Dougherty, 1993, Landsbergis, 1988; Schaufeli & Janczur, 1994).
Since demographsc variables such as gender and age may confound the results, both
variables 3fë included in our study as well. For instance, women tend to report greater job
satisfaction than men, and they also tend to report more psychosomatic symptoms (e.g.,
Rosénfield, 1989; W3ff, 1987). Similarly, Kasl (1989) noted that age may play an important
| demographic |
1 characteristics J
r iob ^
! characteristics I
op?f3IiOndli/.ition S asseument relationship: form & direction
[ psychological j
I outcomes J
health and well-being |
Figure 3.6 Conceptua/ framework 0/ fhe present research
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role: older people report more health problems than younger people do (see also Warr,
1992). In addition, Schwartz, Pieper and Karasek (1988) argued that age generally is
negatively related to job strain. Moreover, they showed that job characteristics were
systematically related to demographic variables. For example, it should not be surprising
that (1) older women tend to have less demanding jobs, and (2) men's average level of job
autonomy seems to be markedly higher than women's. In a similar vein, Johnson and Hall
(1988) noted that among women workplace social support was a more important predictor
for adverse health outcomes than job autonomy.
In view of our conceptual framework and main research questions, several specific
questions (Qs) and hypotheses (Hs) can be formulated.
As discussed in chapter 2, research question I addresses the operationalization of job
autonomy and the development of a new measurement scale.
Research question II concerns the assessment of job autonomy in the prediction of well-
being and health. Regarding the exploratory nature of this question, it seems inappropriate,
and premature, to generate detailed hypotheses. Instead, this main question has led to
three specific research questions. We will compare individual data and group data (i.e.,
aggregated individual data) in the light of the following three questions:
QJ; 'To w/iat exfenf can /nd/wdua/ data on yob characferisf/cs exp/a/n hea/fh fre., emof/ona/
exhaust/on, yob-re/afed anx/efyj and we//-6e/ng (?.e., yob saf/s/acf/on, wortr mof/Vaf/onJ?"
Q2J 'To what exfenr can aggregated ind/V/dua/ data on yob characfer/sf/cs exp/a/n hea/fh and
we//-be/ng?"
03J "Do aggregated /ndiwdua/ data add exp/a/ned variance to the exp/a/ned variance by /nd/wdua/
var/'ab/es w/fh respect to hea/fh and we//-be/ng?"
Because these questions have been based on the Job Demand-Control Model of Karasek
(1979), and are to be published separately (see De Jonge, Van Breukelen, Landeweerd &
Nijhuis, 1995), we extend - and partly integrate - our questions by means of the following
hypothesis:
H/J 'Vob autonomy and yob demands have an /nferact/on effect w/fh respect to hea/fh on fhe one
hand, and we//-be/ng on the other."
This hypothesis bridges the first part of our third main research question (III). That is, the
particular form of the relationship between job autonomy and the psychological outcomes
will be investigated. According to the three theoretical models described, three forms of
relationships can be postulated:
1) Job autonomy has a //near add/f/Ve relationship with the psychological outcomes (cf.
Hackman & Oldham, 1980);
2) Job autonomy has a //near /nferacf/Ve relationship (i.e., in combination with other job
characteristics) with the psychological outcomes (cf. Johnson & Hall, 1988; Karasek, 1979);
3) Job autonomy has a curwV/near relationship with the psychological outcomes (cf. Warr, 1987).
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These forms of relationships can hardly be studied separately from other - related - job
characteristics. For example, at least two job characteristics are needed for studying linear
interactive relationships. We will therefore embed the postulated job autonomy-outcomes
relationships in the theoretical models.
The present chapter has shown that the popular belief of linear additive relationships is
challenged by Karasek and Warr. As a consequence, the main question is whether both a
linear interactive model and a curvilinear model are superior to a model that only includes
linear additive relationships (on the condition that linear additive relationships exist). Two
salient hypotheses can be formulated accordingly, such that the first postulated relationship
is reflected by the null hypotheses that no interactive or no curvilinear relationships exist.
In other words, if these two null hypotheses are nor rejected, then linear additive
relationships, as predicted by Hackman and Oldham (1980), might be further investigated.
An integration of job autonomy in the DCS Model of Johnson and Hall (1988) results in the
following hypothesis:
H2j '7ob autonomy, yob demands and worfcp/ace soda/ support have an /nferact/on effect w/th
respect to hea/fh on the one hand, and we//-be/ng on the other."
The third relationship follows the assumptions of Warr (1987, 1994). An integration of job
autonomy in the Vitamin Model leads to the following hypothesis:
H3j "7ob autonomy, y'oo demands and worfcp/ace soda/ support are curv/7/near/y assodated w/fh
hea/fh and we//-be/ng."
The second part of our third main research question (III) addresses causal relationships.
To be more specific, the d/recf/on of the relationship between job characteristics (and job
autonomy in particular) and the outcome variables will be investigated. Our theoretical
models generally assume that the causal pattern is unidirectional; that is, job characteristics
influence psychological outcomes, and not vice versa. Consequently, our central hypothesis
is formulated as follows:
H4; "Joo characteristics at measurement 7 influence hea/th and we//-6e/ng at measurement 2."
Alternatively, several researchers have questioned this assumption by stating that outcome
variables may affect perceptions of job characteristics (see section 3.3). For instance,
employees who believe they are satisfied with their job tend to rate their jobs as higher in
job autonomy than those who express job dissatisfaction - even though satisfied and
dissatisfied people perform the same job.
However, these two seemingly conflicting assumptions are not mutually exclusive. It was
also suggested earlier in this chapter that job characteristics and psychological outcomes
influence each other reciprocally. Moreover, these reciprocal relationships appeared to be
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asymmetric. As you will recall, Warr (1987) mentioned that the outcomes tended to occur
after job perceptions, rather than vice versa. Consequently, in addition to our central fourth
hypothesis, two final research questions can be formulated:
Q4) "Do /iea/f/i and we//-be/ng af measurement 7 affect perceptions of you characteristics at
measurement 2?"
05J "Do /ob characteristics and hea/fh and we//-be/ng mutuaWy /nf/uence each other /n an
asymmetric way?"
The next chapter will deal with the basic methodological conditions for answering our three
main research questions; that is, the research method.
NOTES
1. Several parts of this chapter are based upon: De Jonge (1992); De Jonge and Furda (in press); De Jonge,
Janssen and Van Breukelen (in press); De Jonge, Janssen and Landeweerd (1994); De Jonge, Schaufeli and
Furda (1995); De Jonge and Schaufeli (1995).
2. As noted in chapter 2, 'objective' means an assessment independently of the employee.
3. Next to workplace social support, several other characteristics were added to the model, like physical
exertion, job insecurity and hazardous exposure (cf. Karasek & Theorell, 1990). A discussion of these
characteristics is beyond the scope of this thesis.
4. Warr's description of vitamin overdose is only partly correct. Hypervitaminosis is mostly a consequence of
misuse of vitamin preparations. Vitamin intake by food hardly ever causes hypervitaminosis. Only fat-
soluble vitamins (i.e., A, D, E and K) have the potential for toxicity, because they cannot be excreted
easily. On the other hand, water-soluble vitamins like B and C are readily excreted once their concent
ration surpasses the renal threshold. In other words, toxicities are quite rare (cf. Devlin, 1992).
Being a fat-soluble vitamin, E has the potential for toxicity. However, it does appear to be least toxic of
fat-soluble vitamins (Devlin, 1992). Thus, strictly speaking, vitamin E appears to possess AD features
rather than CE features.
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Chapter 4
Chapter 4
METHOD
4.1 Introduction
In the last part of chapter 3 we discussed the general framework and the specific research
questions. Before we will conduct the statistical analyses and will present the corresponding
results, chapter 4 addresses the research method. More specifically, the study design, the
population, and the procedures involved will be discussed, as well as an analysis of non-
response. Section 4.6 is a summary of this chapter.
4.2 Design of the study
The research design is twofold. The first part of the study involves a cross-sectional design.
To a large extent, the data were collected at one measurement point in time. The second
part is referred to as a longitudinal design or panel design with two panel waves: subjects
supplied the data at two measurement points in time.
There are a number of advantages to panel designs compared to cross-sectional designs (cf.
Dooley, 1984; Hagenaars, 1990; Hsiao, 1986; Verbeek, 1991). First, panel data sets have
statistical advantages with regard to model building and testing. For instance, panel data
may produce more efficient and more robust model estimators than cross-sectional data do.
Second, if panel data are available additional parameters might be identifiable, and the
effects of omitted variable bias might be reduced. Third, it is possible to follow attitudinal
and behavioural changes on the individual level over time. Finally, the causal order and
causal predominance of variables can be established more reliably than in cross-sectional
designs (see chapter 7).
However, problems can also arise in panel studies. A major difficulty for panel data is the
risk of losing respondents, a problem referred to as "attrition" or "subject mortality".
Another problem is that respondents may strive to be consistent across interviews. This
phenomenon can be particularly troublesome in studies which measure respondents'
attitudes and behaviour. Finally, the initial questionnaire may sensitize people to the issue
under investigation, which can influence the answers in the second interview. This problem
is referred to as "panel conditioning". Nonetheless, the availability of panel data introduces
new possibilities for model building and testing.
4.3 Population of the study
The population of this study consisted of health care workers from general hospitals and
combined nursing homes' in the Netherlands. We expressly chose health care workers as
study population, because health care professions are suitable for testing our theoretical
models for several reasons (cf. Fox, Dwyer & Ganster, 1993; De Jonge, Janssen & Van
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Breukelen, in press; Kristensen, 1995). First, job autonomy is an important tool in present-
day care delivery systems. Second, health care workers seem to be subject to stressful work
conditions (i.e., high job demands). Third, because of different types of health care areas
and different specialties, health care workers are a relatively heterogeneous group. Fourth,
because of the small variance in social class, socio-economic status will not act as a
confounder. Finally, units within general hospitals and nursing homes can be clearly defined
and traced, which allow multi-level modelling (Bryk & Raudenbush, 1992; see also chapter 6).
4.4 Sample design and sample procedure
A primary goal in explanatory research is to observe associations between variables or to
observe differences between groups in terms of causal models. An important prerequisite to
achieve this goal is sufficient variance and diversity in observations (cf. Kristensen, 1995). In
order to obtain optimal variance and diversity, and to minimize or control errors, we have to
make use of sampling survey techniques. Sampling techniques allow for all the variety of a
large heterogeneous population to be portrayed. It has also other advantages, such as
reduction of time, costs, and manpower (cf. Polit & Hungler, 1987; Yates, 1981).
In the light of the research problem of the present study, several sampling criteria have to
be drafted.
1) In order to investigate higher-order effects (i.e.. interaction and non-linear effects), the
approximate sample size needs to be determined to achieve a desired level of statistical
power (cf. Cohen, 1988).
2) We have to make use of supplementary information of subpopulations in our study
population, because we are primarily interested in intergroup comparisons. If necessary,
stratified random sampling will take us in the right direction (increasing precision).
3) The accuracy of the parameter estimates mainly relies on sample size and less on sampling
fraction (e.g., Stuart, 1984; Yates, 1981). In the case of stratification, it is therefore
desirable to have an equal number of institutions within each stratum. This is called
"disproportional stratified sampling" (Polit & Hungler, 1987).
4) Representativeness of the (whole) sample is of secondary importance, because we want
to study (causal) relationships between the phenomena under investigation (Kristensen,
1995; Philipsen, 1969; Sturmans, 1986).
With respect to the demands of the statistical analysis, the requisite sample size to achieve a
recommended power of .80 for testing higher-order effects would be at least 520 subjects
(cf. Cohen, 1988; Jaccard, Turrisi & Wan, 1990; De Jonge & Landeweerd, 1993). Because of
the desirability to employ double cross-validation procedures, at least a sample of 1,040
subjects would be a sufficient number (e.g., Cudeck & Browne, 1983; Kleinbaum, Kupper &
Muller, 1988).
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Furthermore, possible bias due to, for instance, regional spreading and personnel supply
problems was controlled for by stratifying the population. To be more specific, the number
of relevant institutions within the Western industrial region of the Netherlands is higher
than that in the Eastern - more agricultural - region: 122 and 96, respectively. Moreover,
the Western region had more personnel supply problems, which may lead to a significant
imbalance between the employee and the work environment (Van der Windt, 1992).
Accordingly, the Netherlands were divided in two strata: a Western and an Eastern region.
Within each stratum (West versus East) two disproportional random samples were taken:
1) a sample from the sampling frame "general hospitals including a psychiatric unit"
(N=57);
2) a sample from the sampling frame "combined nursing homes" (N= 161; Bartels, 1992).
This sampling technique yielded 16 general hospitals and 16 combined nursing homes. The
institutions were numbered according to the sequence of entry into the sample. Institutions
of both kinds which received even numbers were selected in the study (i.e., eight hospitals
and eight nursing homes). Institutions with odd numbers were held in reserve. In this way,
refusals could be immediately replaced by odd-numbered institutions.
Letters to the management of 16 institutions were sent out in March 1993. In order to
achieve a relatively heterogeneous group of health care providers, different kinds of units
were asked to participate in the study: intensive care units (ICUs), psychiatric units, internal
units and surgical units in hospitals, and somatic units and psycho-geriatric units in nursing
homes. Added to this, the management was told that each member of staff within a
specific unit had to complete a questionnaire which would take approximately 30 minutes.
After data collection and data analyses were finished, the institutions would receive a
research report with results and practical implications'.
Twelve out of 16 institutions were willing to participate in the study: one general hospital
and three nursing homes declined their cooperation. Reasons for refusal were, for instance,
participation on other research projects, time pressure, and unstable work situations (like
reorganizations).
After this, four randomly chosen odd-numbered institutions were approached (i.e., one
general hospital and three nursing homes). This time, one general hospital and one nursing
home approved participation. Finally, we randomly chose two nursing homes from the
remaining odd-numbered institutions and sent letters to their management. These last two
letters resulted in the cooperation of these two institutions. In sum, eight general hospitals
(four from West and East, respectively) and eight combined nursing homes (the same
spread) participated in the present study.
4.5 Fieldwork and respondents
First of all, meetings were arranged with members of the management, heads of the
nursing department, coordinating nursing managers, and senior nursing officers.
Information was given about the research topic and purpose, the data collection procedure,
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and the research report. After this, the four participating units were, if possible, randomly
chosen and informed likewise.
The questionnaires were administered in three possible ways, namely (1) group adminis-
tration, (2) individual administration, and (3) a combination of (1) and (2). As far as possible,
the questionnaires were personally presented to the respondents. In a clinical setting like
nursing, this method is often efficient and likely to yield a high rate of completed question-
naires (cf. Boumans, 1990; De Jonge & Landeweerd, 1992a). The questionnaires were
distributed in a uniform main envelope with the name of the respondent on it. This
envelope included a questionnaire, administration instructions, and a stamped, addressed
return envelope. Moreover, the panel questionnaires contained an administration number
for second round identification.
Table 4.1 Time schedu/e of the two measurement points
activity
first measurement
second measurement
institutions
eight general hospitals
eight nursing homes
one general hospital
three nursing homes
start
April 1993
April 1994
end
December 1993
June 1994
In line with the research design, the study involved two measurement points as shown in
table 4.1. We will briefly discuss both.
The first questionnaires were distributed from April 1993, and the final questionnaires
returned in December 1993. In general, the interval between hand out and return was
about three weeks.
During the first meetings the management was asked if they wanted to participate twice.
Most of them were hesitant to make the commitment of costs and time necessary to
complete such an additional project. No more than four institutions participated in the
second measurement, one general hospital and three nursing homes. Therefore, their first
measurement started in April 1993. The aim was to have about a one-year interval between
the two measurements (table 4.1). This time appears to be long enough for possible
changes in individual scores, but not too long for too much non-response (see also Frese &
Zapf, 1988; Vermaat, 1994). Moreover, possible season fluctuations in work and test-retest
effects were controlled for (Hagenaars, 1990). In practice, the real interval between the two
measurement points ranged from 11 to 13 months.
The total sample consisted of 1,806 health care workers from 64 units, including registered
nurses, student nurses, nurse's aides, activity therapists, secretaries, and kitchen staff. After
ten days, a reminder was sent to all participants. The number of respondents who returned
the questionnaire was 1,489, yielding a response rate of 82 per cent. Both types of
institutions had about the same response rate (see table 4.2). At institutional level, the
response ranged from 69 per cent to 94 per cent. At unit level, the range was from 58 per
cent to 100 per cent.
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Table 4.2 Response rate of t/ie first measurement
first measurement lowest rate highest rate general rate
institutional level (N= 16) 69% 94% 82%
unit level (N=64) 58% 100% 82%
general hospitals (n=8) 74% 94% 83%
nursing homes (n=8) 69% 9JI% 82%
Thirteen employees from non-caring professions (e.g., activity therapists and secretaries)
were excluded from the final sample, since the content of their jobs differs greatly from that
of health care providers. Furthermore, only workers who had been employed for more than
three months were included in the final sample, in order to ensure valid and reliable
observations of the work situation (cf. Katz, 1978a, 1978b). Both restrictions reduced the
final sample to 1,437 'real' and 'experienced' health care workers.
Table 4.3 Description of f/ie fef measurement samp/e (h= 7,437; standard c/eWar/ons <n parentheses)
first measurement
percentage of women
mean age
mean work experience
percentage full-time
hospitals
(n=692)
75%
31.1 y.(7.9)
11.3 y. (7.3)
45%
nursing homes
(n=745)
91%
30.3 y. (8.9)
9.1 y. (7.1)
46%
total sample
(n=1,437)
83%
30.7 y. (8.4)
10.2 y. (7.2)
46%
Table 4.3 gives a brief description of the first measurement sample. Eighty-three per cent of
the respondents were women, and the age ranged from 17 to 59 years (M=30.7, SD=8.4).
The mean work experience was 10.2 years (SD=7.2), and 46 per cent of the respondents
worked full-time. The demographic characteristics of our sample appeared to be quite
similar to other large-scale surveys in the Netherlands (e.g., Le Blanc, 1994; Boumans, 1990).
A closer look at the two types of institutions reveals two significant differences between them.
First, it appeared that the percentage of women working in nursing homes is significantly
higher than the percentage women working in hospitals (x'(1)=69.42, p<.001). Second,
respondents in the hospitals have a significantly higher mean work experience within the
organization than those working in the nursing homes (Mann-Whitney Z=6.64, p<001).
To examine the robustness of the models under investigation, a double cross-validation
procedure is followed that has been suggested by Browne and Cudeck (Browne & Cudeck,
1993; Cudeck & Browne, 1983; see also chapter 5). Two independent subsamples from the
parent-sample were involved: (1) a calibration sample; and (2) a validation sample. The
calibration sample is usually employed for model development and model derivation; the
validation sample is used for evaluating the ultimate model (Diamantopoulos, 1994;
Hayduk, 1987). In order to ensure that both hospital workers and nursing home workers
were equally represented in both subsamples, the parent-sample was stratified accordingly.
Within each stratum (i.e., type of institution), all respondents were randomly assigned to the
calibration sample or to the validation sample. No significant differences between the two
split-samples were found with respect to demographic characteristics (see table 4.4).
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Table 4.4 Descr/pf/on of fhe cafibraf/on samp/e and
dewaf/ons /n parentheses)
first measurement
hospital workers
nursing home workers
calibration (n=719)
346
373
fhe vgA'daf/on samp/e
validation (n=718)
346
372
Chapter
(first measurement; standard
total sample (n= 1,437)
692
745
percentage of women 83% 83% 83%
mean age 30.8 y. (8.4) 30.6 y. (8.5) 30.7 y. (8.4)
mean work experience 10.2 y. (7.2) 10.1 y. (7.3) 10.2 y. (7.2)
percentage full-time 44% 47% 46%
The questionnaires for the second measurement were distributed in April 1994, and the last
one returned in June 1994. With the exception for non-caring professions, all health care
workers in the units (i.e., both participants in the first measurement and new subjects) were
asked to participate in the second measurement. Subjects were given the same
questionnaire to fill in. Irrelevant demographic items were left out and the order of items
was changed to diminish test-retest effects. Together 454 health care workers received the
questionnaires, and 363 respondents returned the questionnaire by post (80% response
rate). Again, only those health care workers who had been employed for more than three
months were included in the sample (i.e., 358 employees).
Table 4.5 Descnpf/on of fhe second measurement samp/e fn=358; standard dewaf/ons /n parentheses)
second measurement hospital (n=75) nursing homes (n=283) total group (n=358)
percentage of women 80% 90% 88%
mean age 33.6 y. (9.5) 31.3 y. (8.4) 31.8 y. (8.7)
mean work experience 12.5 y. (8.1) 9.5 y. (7.0) 10.1 y. (7.3)
percentage full-time 40% 39% 39%
A brief description of the second measurement sample is given in table 4.5. Eighty-eight per
cent of the respondents were women. The age ranged from 19 to 58 years (M=31.8,
SD=8.7), and the mean work experience was 10.1 years (SD=7.3). Full-time workers
accounted for 39 per cent of the respondents. Table 4.5 reflects the same trends as table
4.3. Similarly, a significantly higher percentage of women were shown to be working in
nursing homes (x'(1)=5.23, p<05). The mean work experience of the hospital workers is
also significantly higher than that of the nursing home workers (Mann-Whitney Z=2.75,
ps.01).
Compared with the first measurement sample (n=1,437, table 4.3), three significant
differences between the two samples were observed. First, there are significantly more
women present in the second measurement sample (x'(1)=4.35, p<05). Second, the second
measurement sample is significantly older as well (t=-2.11, p<.05). Finally, the latter sample
has a significantly lower percentage full-time workers (x'0)=5.07, p<.05). Some of these
differences might caused by the higher percentage nursing home workers in the second
measurement sample. The difference in age is rather trivial because of the one-year interval
between the two measurement points.
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As we mentioned earlier in this chapter, panel data are more subject to non-response than
cross-sectional data sets are. Two special cases of non-response will be considered in this
study, namely (1) wave non-response and (2) attrition (Verbeek, 1991). Wave non-response
occurs when subjects do not respond for (one of) the two measurements. Attrition arises
when persons participate in the first measurement and then leave (drop out) the panel
group.
Table 4.6 Pa/t/c/paf/on and non-response of the pane/ study
first measurement
second measurement
recipients
N
457
454
wave
response
n %
380 83
363 80
continuous
participants
n %
380 83
261 57
wave
non-response
n %
77 17
91 20
excluded
respondents*
n %
19 4
5 1
drop-outs
n %
72 19
# people working less than or equal to three months, and non-caring professions
Table 4.6 represents both kinds of non-response. The second column shows the number of
subjects that received a questionnaire. The wave response of both measurements is shown
in the third column. The fourth column reflects those persons who continuously participated
at the measurements. After the second measurement, 57 per cent of the initial group had
completed both questionnaires, which is not an unusual percentage (cf. Hagenaars, 1990).
Column five demonstrates the wave non-response. The wave non-response at both
measurements is remarkably low (17% and 20%, respectively). So, hardly any problems
could be expected with respect to the relatively low wave non-response (e.g., Hagenaars,
1990; Verbeek, 1991).
In order to evaluate selection problems due to attrition, the 261 continuous participants (the
panel group) were compared with the information available from the drop-outs (table 4.7).
Seventy-two participants out of 380 subjects of the first measurement, or 19 per cent, did
not return in the second measurement. In order to make a fair comparison between the
panel group and the drop-outs, only those 64 workers who had been employed for more
than three months were included in the analysis (see table 4.7). It should be noted that the
demographic variables of the first measurement were used in the comparison.
Table 4.7 Comparison of fhe pane/ group w/fh the drop-oufs (7/rsf measurement; standard dewaf/ons
<n parentheses^
percentage of women
mean age
mean work experience
percentage full-time
panel group (n=261)
87%
31.9 y. (8.5)
10.7 y. (7.2)
45%
drop-outs (n=64)
92%
29.1 y. (9.8)
7.5 y. (8.0)
55%
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Significant differences between both groups were found in age and work experience. The
panel group is significantly older (t=2.04, p<05), and has a significantly higher mean work
experience as well (Mann-Whitney Z=4.02, p<.001). These results are not astonishing,
because a substantial number of the drop-outs are (young) student nurses, who changed
unit twice a year.
In conclusion, analyses of non-response showed some comparatively small differences
between panel group and drop-outs. Younger and less experienced people (e.g., student
nurses) are slightly under-represented in the panel group. It seems therefore that our panel
data do not suffer from serious selection problems with respect to demographic
background'.
FIRST MEASUREMENT
/ ^ participants ^ \
N = 1,806 I
SECOND MEASUREMENT
/ ^ ^ respondents ^ y
C . • J
/ "" people included " \
I n a 1.437 I
V /v I J
'calibration samplè\ /vaüdationsanïpleX
n = 719 j [ n=7!8 I
Chapters 5 & 6 J V Chapters K J
participants
I
/ ^ respondents
1 N = 363
1 '
/ ^ people ncluded ^
Z ' panel group
I n = 26t
I Chapters 5 & 7
)
VJ
J
1
Figure 4.1 5ubsamp/es to be used /n f/ie nexr f/iree c/iapters
This concludes our description and comparison of the demographic characteristics of the
groups under study. We will use this information in the light of the results of this study.
Taken together, three subsamples will be used in the forthcoming analyses in the next three
chapters, as indicated in figure 4.1. All subsamples will be used in the psychometric analyses
in chapter 5. The analyses in chapters 6 and 7 consist of the first measurement subsamples
and the second measurement subsample, respectively.
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4.6 Summary
In this chapter several parts of the research method have been discussed. The research
design of the present study includes a cross-sectional design (i.e., one measurement point)
as well as a longitudinal design (i.e., two measurement points). A disproportional stratified
random sample was drawn from general hospitals and combined nursing homes in the
Netherlands. Eight hospitals and eight nursing homes participated in the study. Health care
workers were asked to complete a questionnaire.
The first measurement sample consisted of 1,489 health care workers from 64 units (82%
response rate). In order to investigate the robustness of the theoretical models, the sample
was divided in a calibration sample and a validation sample. Moreover, 363 health care
workers from four institutions participated in the second measurement sample (80%
response rate).
Longitudinal data are sensitive to non-response. A comparison of continuous participants
with drop-outs showed, however, that our data do not appear to suffer from serious
selection problems.
The chapter concluded by presenting those subsamples which will be involved in the
analyses.
NOTES
1. Combined nursing homes are nursing homes with somatic units as well as psycho-geriatric units.
2. These results and practical implications were reported in several internal memoranda and two articles in a
professional nursing journal (De Jonge, Landeweerd, Nijhuis & Boumans, 1994; De Jonge, Landeweerd &
Nijhuis, 1994; De Jonge, Boumans, Landeweerd & Nijhuis, 1995a, 1995b).
3. The question whether disappearance from the sample is not an outcome of a causal dynamic that is
different from that of the survivors is answered in chapter 7.
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Chapter 5
PSYCHOMETRIC ANALYSIS
5.1 Introduction
This chapter deals with the specification and evaluation of the measurement instruments
used. We will describe the definitions of the variables, the corresponding operationali-
zations, and their response scale formats. For this study, we searched for existing
measurement scales which have proved to be psychometrically sound. Additionally, we tried
to construct new instruments for existing instruments which were badly designed. Finally,
we wanted to make a profound study of the psychometric properties of all instruments used.
Before we discuss the outline of this chapter, it is valuable to consider briefly the nature of
measurement. Measurement can be defined as a process by which a concept is linked to
latent factors, and these are in turn linked to observed variables (Bollen, 1989). In other
words, latent factors are the representations of concepts in measurement models. Once a
concept is specified, at least five general steps in the measurement process can be
considered (cf. Bollen, 1989):
1) to give a meaning to a concept by developing a theoretical definition;
2) to identify one or more elements to represent the concept;
3) to form measures depending on the theoretical definition, sometimes referred to as the
operational definition;
4) to construct the measurement model by specifying the relationships between the
measures and the latent factor(s);
5) to estimate and to evaluate the measures in terms of their validity and reliability.
The outline of this chapter follows these five steps. The first three steps are discussed in
section 5.2; descriptions and operationalizations are. given of the variables used. With
regard to step four, section 5.3 reviews our method of scale construction and evaluation.
This is followed by an evaluation of the psychometric properties of the measurement
instruments in section 5.4. Finally, the chapter concludes with a summary of the findings
and with several conclusions.
5.2 Description and operationalization of the variables
5.2.7 Introduction
This section gives an overview of the measurement instruments used. More specifically, a
description of the variables is given, directly followed by the corresponding operationali-
zation. The selection of the variables is based upon the three theoretical models, as
described at the end of chapter 3. The variables can be classified into three categories: (1)
job characteristics; (2) psychological outcomes; and (3) demographic characteristics. We will
discuss them in the next three subsections accordingly.
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5.2.2 Job character/st/cs
JOB AUTONOMY
In chapter 2 it has been stated that most job autonomy measurement scales could be
improved conceptually and psychometrically. Therefore, we have made an effort to
construct a new measurement instrument for job autonomy. Following the theoretical
definition, as described in chapter 2 (p. 13), the definition of job autonomy will be extended
to cover the worker's opportunity or freedom, inherent in the job, to determine a variety of
task elements, like the method of working, the pace of work and the work goals. In fact,
this definition overlaps with the way Breaugh (1985) and Chung (1977) defined job
autonomy (see chapter 2). Our definition, however, allows an expansion of the number of
task elements as, for instance, defined by Ganster (1988, 1989). Furthermore, this definition
allows for a multi-level construct as well; that is, some task elements belong to the external
level, and some others belong to the internal level.
Our job autonomy instrument should meet the recommendations mentioned earlier.
In other words:
1) the job autonomy instrument should cover as many task elements as possible, and at
the same time these elements should be theoretically defensible;
2) item content should be checked accurately and, consequently, may not overlap with
other job characteristics;
3) all items should be worded into the same direction (i.e., positive or negative);
4) all items should have the same response scale format;
5) indicators of job autonomy should be defined not only precisely, but also in neutral
terms - in other words, items should require a minimum of cognitive processing and
avoid global judgements;
6) the measurement instrument should be valid in both homogeneous and heterogeneous
samples.
An extensive review of the literature yielded a great number of task elements and
corresponding items (cf. De Jonge, 1992; De Jonge, Landeweerd & Van Breukelen, 1994).
The challenge was to achieve a relatively exhaustive enumeration of these job autonomy
elements and items. Furthermore, several experts had checked these elements and items for
content validity. As a result, ten elements and corresponding items withstood the scrutiny of
criticism. Table 5.1 shows the final items.
These ten items were submitted to a thorough psychometric analysis, and resulted therefore
in a new measurement scale: the Maastricht Autonomy Questionnaire, abbreviated MAQ
(cf. De Jonge, Landeweerd & Van Breukelen, 1994). All items were positively worded, and
the response format consisted of the same 5-point Likert scales ranging from 1 "very little"
to 5 "very much". Added to this, the respondents were instructed to try to remain aloof
from their work situations when they answered the questionnaire, in order to reduce the
likelihood of scoring subjectivity (cf. Frese & Zapf, 1988; Wikman, 1991).
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Table 5.1 7/ie Maastricht yAufonomy Questionnaire (M4Q)
The opportunity that the work offers:
1 to determine the method of working yourself. 12 3 4 5
2 to leave your workplace whenever you want. 12 3 4 5
3 to determine the work goals yourself. 12 3 4 5
4 to determine the order in which the work is carried out yourself. 12 3 4 5
5 to evaluate the work yourself. 12 3 4 5
6 to pause in your work whenever you want. 12 3 4 5
7 to determine the amount of work to be done during a certain period yourself. 12 3 4 5
8 to raise or lower the pace of work yourself. 12 3 4 5
9 to determine your own working-hours. 12 3 4 5
10 to determine the kind of work to be done yourself. 12 345
response sca/e rang/ng from J 'Very //tf/e" fo 5 "Very muc/)"
The ten MAQ items are assumed to be represented by two latent factors (see also chapter 2):
1) confexfua/ autonomy: the worker's opportunities to determine several input and output
requirements of his tasks (i.e., items 2, 6, 7, 8, 9, and 10);
2) confenf autonomy: the worker's opportunities within given job standards (i.e., items 1,
3, 4, and 5).
At the same time, a general latent factor job autonomy is expected to represent all ten
items.
The results of a pilot study among 249 health care workers confirmed the validity as well as
the reliability of the MAQ (De Jonge, Janssen & Van Breukelen, in press; De Jonge, Janssen
& Landeweerd, 1994; De Jonge, Landeweerd & Van Breukelen, 1994; De Jonge, Schaufeli &
Furda, 1995). For example, both the postulated two-factor and the one-factor structure had
been confirmed in a heterogeneous group as well as three homogeneous subgroups.
Additionally, coefficient alphas ranging from .75 to .86, and test-retest reliability coefficients
ranging from .58 to .66 have been found for both kinds of factor structures (8-month time
interval). Finally, construct validity of the MAQ had been successfully tested using several
theoretical models (i.e., the Job Demand-Control Model, the Demand-Control-Support
Model, and the Vitamin Model). For instance, job autonomy was positively related to work
motivation and job satisfaction, and curvilinearly associated with emotional exhaustion
(burnout).
JOB DEMANDS
Job demands can be defined as psychological stressors that are present in the work
environment (Karasek, 1979). They can be described as either task requirements or task
goals within a job. The job demands construct also includes workload, with task complexity
or difficulty being referred to as qualitative workload, and the number of requirements
within limited time space being referred to as quantitative workload (cf. Muntaner &
O'Campo, 1993; Warr, 1987).
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In this study, job demands were measured by an 8-item questionnaire with a 5-point
response scale ranging from 1 "never" to 5 "always". The scale was developed by De
Jonge, Landeweerd and Nijhuis (1993), and consists of a relatively wide range of both
quantitative and qualitative demanding aspects, like working under pressure of time,
working hard, strenuous work, and task complexity'. Results of a pilot study indicated a
clear one-factor structure, and reported a coefficient alpha of .90 and a test-retest reliability
of .48 (8-month time interval; De Jonge, Landeweerd & Nijhuis, 1993; Vermaat, 1994).
WORKPLACE SOCIAL SUPPORT
Social support has been defined by Kahn and Antonucci (1980) as interpersonal transactions
including one or more of the following aspects:
1) affect (e.g., expressions of love, respect or liking);
2) affirmation (expressions of agreement with or acknowledgement of the appropriateness
of some act of another person);
3) aid (direct aid or assistance, including money, information, advice or things).
Consequently, social support af worfc refers to overall levels of social transactions available
on the job from both supervisors and colleagues (cf. Karasek & Theorell, 1990).
Workplace social support measures may be divided into three general categories: (1)
network measures; (2) actually received support; and (3) perceived available support
(Sarason & Sarason, 1994). Our measure of workplace social support can be classed under
the third category; that is, perceived available support. Perceived available support can be
seen as a relatively stable characteristic that develops as a function of both earlier and
present-day relationships. A number of studies have concluded that it is the perceived
aspect of social support, rather than support actually received, that increases positive out-
comes and diminishes negative outcomes (cf. Cohen & Wills, 1985; Sarason & Sarason, 1994).
Accordingly, workplace social support has been measured by means of two 5-item scales':
(1) perceived social support from the senior nursing officer; and (2) perceived social support
from colleagues. The scales were derived from a Dutch questionnaire on organizational
stress ("Vragenlijst Organisatie Stress-Doetinchem" - VOS-D; Bergers, Marcelissen & De
Wolff, 1986). The items were scored on a 4-point response scale format, ranging from 1
"never" to 4 "always". A pilot study among about 250 health care professionals showed an
obvious two-factor structure, with coefficient alphas of .92 and .76, respectively (De Jonge,
Landeweerd & Nijhuis, 1993). However, a one-factor structure seemed to be possible too
(i.e., all ten items). The 10-item one-factor structure revealed a coefficient alpha of .82 and
a test-retest reliability coefficient of .64 (8-month time interval; De Jonge, Janssen &
Landeweerd, 1994; Vermaat, 1994).
5.2.3 Psycho/og/ca/ outcomes
WORK MOTIVATION
An individual's motivation for a specific task or job is determined by the work environment,
personal characteristics, and their interrelationship (Kanfer, 1992; Thierry, 1990). In this
study, work motivation will be considered as the extent to which the work drives the
behavioural actions of the worker, resulting in, for instance, feelings of challenge,
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stimulation, interest and creativity (De Jonge, Landeweerd & Nijhuis, 1993; Thierry, 1990).
It has become clearly established that these kinds of feelings can be important rewards
themselves (cf. Lawler, 1980).
Work motivation was measured by five items in which the respondents were asked how
stimulating, interesting and challenging their work is' (De Jonge, Landeweerd & Nijhuis,
1993). The questions were answered on a 5-point scale with a response scale ranging from
1 "strongly disagree" to 5 "fully agree". The pilot study which was mentioned above
reported a coefficient alpha of .89. The same study revealed a relatively low stability of the
scale; the test-retest coefficient was .39 (8-month time interval).
JOB SATISFACTION (GENERAL MEASURE)
The distinction between work motivation and job satisfaction is that the former refers to the
energizing or directing of effort toward the attainment of outcomes (cf. Schneider, 1985),
while the latter can be considered the sum of evaluations of the job elements (Locke, 1969).
Although Locke's conceptualization has been an accepted description for the content of
many job satisfaction instruments, a more specific and precise definition was presented by
Bullock (1952, p. 7): 'Job satisfaction is considered to be an attitude which results from a
balancing and summation of many specific likes and dislikes experienced in connection with
the job. This attitude manifests itself in evaluation of the job and of the employing organi-
zation'. It appears that job satisfaction can be considered as a unidimensional and general
construct, resulting from positive and negative work experiences.
In the present study, job satisfaction was assessed by one item: "I am satisfied with my
present job". The question was answered on a 5-point scale, ranging from 1 "strongly
disagree" to 5 "fully agree". Several researchers have shown that a global rating of overall
job satisfaction is an inclusive measure of general job satisfaction (e.g., Scarpello &
Campbell, 1983; Weaver, 1980). Vermaat (1994) showed a test-retest reliability for this item
of .52 (8-month time interval).
EMOTIONAL EXHAUSTION (OCCUPATIONAL BURNOUT)
The burnout concept was introduced by the psychiatrist Freudenberger in 1974 to
symbolize a particular state of emotional exhaustion. According to Maslach and Jackson
(1986, p. 1), burnout can be defined as'... a syndrome of emotional exhaustion, depersona-
lization and reduced personal accomplishment that can occur among individuals who do
"people work" of some kind'. Of the three dimensions of burnout, emotional exhaustion is
closest to more traditional strain variables (Shirom, 1989). Similarly, Koeske and Koeske
(1989) as well as Maslach and Jackson (1986) consider emotional exhaustion as the essence
of occupational burnout.
Emotional exhaustion refers to feelings of being totally empty like a rundown battery.
In other words, there are no emotional resources left. Emotional exhaustion has predom-
inated much of the burnout research (Maslach, 1993).
We measured emotional exhaustion by means of the Dutch version of the Maslach Burnout
Inventory (MBI): the MBI-NL (Schaufeli & Van Dierendonck, 1993, 1994). The MBI-NL is
particularly suitable for use in human services professions like nursing. In its original form,
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the scale consists of nine items, scored on a 7-point scale' (ranging from 0 "never" to 6
"always"). Because of insufficient factorial validity in earlier studies, the original item 16
('Working with people directly puts too much stress on me') was eliminated in the Dutch
version of the MBI (cf. Byrne, 1991; Schaufeli & Van Dierendonck, 1993). The emotional
exhaustion scale showed the best psychometric qualities of all subscales of both the MBI
and the MBI-NL (cf. Schaufeli & Van Dierendonck, 1993, 1994; Schaufeli, Enzmann &
Girault, 1993). Schaufeli and Van Dierendonck (1994), for instance, reported a coefficient
alpha for the 8-item scale of .87. The test-retest reliability with a 1-month time interval was
.77. Additionally, De Jonge, Schaufeli and Furda (1995) reported an alpha of .86 for the 8-
item scale in their study among about 250 health care workers.
JOB-RELATED ANXIETY
Anxiety can be defined as a transitory emotional state with feelings of anxiety to match.
As Bannister and Fransella (1980) pointed out, 'we become anxious when we can only
partially construe the events which we encounter, and too many of their implications are
obscure', it is the unknown aspects of those (job-related) things that give them their potency.
Job-related anxiety may caused by the realization that existing resources are not adequate
for coping with job demands (cf. Hingley & Cooper, 1986).
Job-related anxiety was measured by means of a scale of the Dutch Organizational Stress
Questionnaire ("Vragenlijst Organisatie Stress" - VOS; Reiche & Van Dijkhuizen, 1979),
asking respondents how they generally felt at work. The scale consists of four items with a
response scale ranging from 1 "never" to 4 "always". The items reflect feelings of anxiety,
nervousness, tenseness, and restlessness, respectively'. The factorial validity of the scale was
proven in the study by De Jonge, Landeweerd and Nijhuis (1993) mentioned above. They
reported a coefficient alpha of .68. Added to this, Vermaat (1994) found a test-retest
reliability of .34 (8-month time interval).
5.2.4 Demograp/iic c/iaracfer/st/cs
Demographic characteristics refer to background factors such as gender, age, social class
and education (Furnham, 1992). These characteristics are primarily related to the life career
of employees, and may be relevant to job-related human behaviour (Roe, 1984).
Since gender and age may confound the results (see chapter 3), both variables are involved
in the analyses described in chapters 6 and 7.
5.3 Data analysis
5.3. f Introduction
Two kinds of statistical analyses were performed in order to investigate the psychometric
properties of the measurement instruments: (1) factor analysis; and (2) reliability analysis.
Another method for assessing model stability across different samples involves cross-
validation, which merits separate attention. We shall discuss these analyses below.
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5.3.2 Factor ana/ysis
Factor analysis is a multivariable method intended to reduce observed measured variables (x
or y) into a few underlying latent factors (£ or TI)*. HOW these latent factors are measured in
terms of the observed variables is specified in a measurement model (Jöreskog & Sörbom,
1989).
There are many forms of factor analysis. One basic distinction is that between exploratory
and confirmatory factor analysis (cf. Bernstein, Garbin & Teng, 1988; Byrne, 1989; Jöreskog
& Sörbom, 1993a). In exploratory factor analysis (EFA), the aim is to explore the empirical
data and to satisfy some mathematical criteria. Perhaps the most distinctive feature of EFA is
that a detailed measurement model is not specified in advance. In confirmatory factor
analysis (CFA), on the other hand, the measurement model is based on a priori information
about the data structure. Here, the goal is to satisfy some substantive criteria based on
knowledge from previous studies. It should be noted, however, that CFA can also be used
in an exploratory fashion (see section 5.4). Because of the centrality of CFA in the present
study, we will discuss the general CFA model here.
The measurement or factor equation for the variables (e.g., x,) within CFA is given as
equation 5.1.
X, = Xj,5, +X,2^2 + ••• + *nr£n + 5, (5.1)
The factor loadings, or in our terms the A. coefficients, reflect the direct 'effects' of the
latent factors on the observed variables. The term 8, is often called the unique factor or
measurement error in x,, and is assumed to be uncorrelated with the latent factor(s).
In order to estimate and evaluate factor analytic models the LISREL approach will be
employed. LISREL stands for /./near Structural R£/.ations and, strictly speaking, is a computer
programme for covariance structure analysis. However, these covariance structure models
are more commonly known as LISREL models. In this investigation, we used the LISREL
programme' version 8.12a and the companion programme PRELIS, version 2.12a (Jöreskog
& Sörbom, 1993a, 1993b, 1993c).
Relations among the observed variables x (or y) produce a sample variance-covariance
matrix, symbolized S. This matrix provides the basic data to estimate X. The intercorrelations
of the latent factors E, are contained in a matrix denoted 4>. Finally, the error variances and
covariances are contained in a matrix denoted 0 j (or 0,. in case of an y-model).
Before estimation of the parameters can proceed, however, it is necessary to determine
whether a unique solution exists for each parameter in the matrices. This is called the
problem of identification (cf. Hayduk, 1987; Scott Long, 1983a). If any measurement model
is not identified, it is impossible to identify, locate or determine unique estimates of the
coefficients.
Once a structural equation model is identified, the parameters of the model can be
estimated (cf. Diamantopoulos, 1994; Hayduk, 1987). LISREL is able to obtain several kinds
of parameter estimates. In this case, Full Information Maximum Likelihood (FIML) estimation
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was used. FIML estimation assumes that all variables are multinormally distributed (cf.
Hayduk, 1987). The FIML estimation, however, is rather robust against nonnormally
distributed variables (cf. Bollen, 1989; Boomsma, 1987).
Bollen and Scott Long (1993) recommend a mixture of fit indices in order to determine the
overall fit of the model. In other words, one should not rely only on one single fit index. In
accordance with the classification of proposed fit indices (Jöreskog, 1993) we tested the fit
of the model by examining the chi-square statistic (Chi-2, or x'), the LISREL adjusted
goodness-of-fit index (AGFI), the non-normed fit index (NNFI; Bentler & Bonett, 1980), and
finally the root-mean-square error of approximation (RMSEA; Browne & Cudeck, 1993;
Steiger, 1990). We will briefly discuss these indices.
The chi-square statistic is a measure of overall fit of the model to the data. It tests the null
hypothesis that the observed covariance matrix fits the hypothesized model, apart from
sampling error. The chi-square statistic should more accurately be termed a "badness-of-fit
index" (Jöreskog, 1993). A small chi-square corresponds to good fit and a large chi-square
to bad fit; zero chi-square corresponds to a perfect fit.
The goodness-of-fit index adjusted for degrees of freedom (AGFI) is an overall measure of fit
which takes into account the number of degrees of freedom. This fit statistic estimates the
extent to which the sample variances and covariances fit the hypothesized model, while
taking the parsimony of the model into account (Bollen & Scott Long, 1993). Models with a
larger number of unknown parameters are penalized by a lower AGFI. The value of this
measure varies from zero to one, in which zero indicates a bad fit and one a good fit. A rule
of thumb for evaluating the AGFI is to be concerned with values greater than or equal to .85
(Verschuren, 1991). Values around .95 indicate a good fit. However, the major
disadvantage of the AGFI and particularly the chi-square statistic is that their value depends
on sample size (cf. Anderson & Gerbing, 1984; Marsh, Balla & McDonald, 1988). Even
minor deviation between sample and hypothesized population values can lead to statistically
significant chi-square values (Hayduk, 1987).
As a result, additional fit indices that are not as sensitive in large samples have been
proposed. Therefore, we computed also an alternative fit statistic: the non-normed fit index
(NNFI). The NNFI, also known as the Tucker-Lewis index, can be called an incremental fit
index. The NNFI has the advantage that it is hardly affected by sample size (e.g., Marsh,
Balla & McDonald, 1988). The NNFI measures how much better the model fits than an
independent model, a so-called null model (MQ) that assumes zero relationships between
the variables (Z is diagonal). Bentler (1990) argued that the value of the NNFI should be
greater than .90. Models with a poorer fit can usually be improved substantially.
Finally, Browne and Cudeck (1993) recommend that Steiger's (1990) root-mean-square
error of approximation (RMSEA) can be used as a measure of the discrepancy per degree of
freedom for the model. The RMSEA can give quite useful information for the assessment of
the degree of approximation in the population, and has the potential to reward more
parsimonious models. A value smaller than or equal to .05 indicates a close fit of the model
in relation to the degrees of freedom. A value greater than .10 would suggest that the
model should be discarded (cf. Browne & Cudeck, 1993).
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We use the phrase "statistical fit index" to refer to the chi-square statistic, and the
expression "practical fit indices" to refer to the AGFI, NNFI, and RMSEA, respectively. The
former is based on a particular statistical distribution, whereas the latter are not test
statistics in the usual sense, but heuristic indicators of how well a model performs (cf.
Cuttance, 1987).
CROSS-VALIDATION
A generally accepted method for assessing model reliability or stability is that of cross-
validation (cf. Cudeck & Browne, 1983; Kleinbaum, Kupper & Muller, 1988). That is, how
well will a solution, obtained by fitting a model to a given sample, fit an independent
sample from the same population?
Cross-validation usually begins by randomly splitting the sample in half and forming two
subsamples: (1) the calibration sample; and (2) the validation sample. A model is fitted to
the calibration sample and the model estimates of the population are obtained. The next
step does not involve estimation of a new model, but calculates a fit function F using the
validation sample when the model estimates are read in as fixed values. This fitting function,
also called the two-sample cross-validation index (CVI), is a measure of the discrepancy
between the fitted model estimates in the analysed sample and the covariance matrix of the
other sample (cf. Browne & Cudeck, 1993).
Optionally, this procedure can be repeated by reversing the roles of the two subsamples.
That is, the second subsample becomes the calibration sample, and the first subsample the
validation sample. This ctoub/e cross-validation procedure yields a second set of CVIs. If the
same model yields the lowest CVI in each of the two sets, then this may be regarded as the
most stable model (Cudeck & Browne, 1983).
The CVI is not a conventional measure of model fit. It provides an estimate of overall
discrepancy. Therefore, it is important to understand what factors contribute to that
discrepancy. MacCallum and Tucker (1991) showed that, when considering the factor
model after removing that portion of each variable that is not consistent with the model,
the values of factor loadings were not influenced directly by sampling. This means that
factor loadings will have the same values across different samples. However, (co)variances
of latent factors and of unique factors appeared to vary from sample to sample. These
findings are relevant to the issue of alternative strategies for cross-validation (cf.
MacCallum, Roznowski, Mar & Reith, 1994). When carrying out two-sample cross-
validation, a reasonable strategy would be to fit the estimated model to the validation
sample with all factor loadings being constrained (i.e., set to the estimated values obtained
in the calibration sample) and all other parameters allowed to be re-estimated. This partial
cross-validation procedure, which is called the "fixed-loadings strategy", appears to be as
theoretically sound as the conventional strategy.
i
5.3.3 ffe/iabf'/Zty ana/ysis
Reliability is a major criterion for assessing quality and adequacy of an instrument.
Essentially, reliability can be defined as the consistency of measurement (e.g., Bollen, 1989;
Dooley, 1984; Polit & Hungler, 1987). Reliability is that part of a measurement instrument
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that is free of purely random error. The particular estimate of reliability that one may use
depends on the particular error-producing factors that one seeks to identify (Cronbach,
Gleser, Nanda & Rajaratnam, 1972). For example, if error factors associated with the use of
different items are of interest, then internal consistency estimates may be used. If error
terms associated with the passing of time are of interest, then test-retest methods may be
used (Cortina, 1993).
In the case of this study, two reliability measurement methods have been used, namely (1)
coefficient alpha, or a (Cronbach, 1951), and (2) test-retest methods (Polit & Hungler, 1987;
Stommel, Wang, Given & Given, 1992).
According to Cortina (1993), coefficient alpha is a lower bound of reliability and is a
function of the extent to which items in a test have high communalities and thus low
uniqueness (in other words, a function of interrelatedness of items).
A difficulty with the use of coefficient alpha is that there seems to be no real metric for an
adequate level of internal consistency. The reason for this is that coefficient alpha is affected
by, for example, the number of items, the item intercorrelations, and the scale dimension-
ality. Cortina (1993) stated that in a unidimensional scale with at least three items an
average item intercorrelation of .50 yields alphas that are acceptable by convention (i.e.,
greater than .75), regardless of test length. However, most recent studies that have used
coefficient alpha imply that alphas of .70 or better will be adequate (see also Nunnally,
1978; Polit & Hungler, 1987).
In the light of our panel design, two test-retest methods can be employed here. The first
test-retest method is a test of factorial invariance. The question is whether the factorial
properties of a measurement instrument are the same over time. If the factor model holds
over time, change scores will reflect changes in the tasks or subjects rather than changes in
the internal composition of the scale (cf. Stommel, Wang, Given & Given, 1992). Different
nested* factor models across groups and/or time can be compared with a likelihood ratio
test (cf. Bentler & Bonett, 1980; Jöreskog & Sörbom, 1993a). The difference between
nested models has itself a chi-square distribution with degrees of freedom equal to the
corresponding difference in the degrees of freedom of the separate models. Critical values
of the chi-square distribution are taken as evidence that additional constraints (e.g., equal
factor loadings) would be preferred or not.
The second test-retest method is referred to as "test-retest reliability". The same
measurement instrument is administered to the same subjects at two points in time. The
reliability coefficient for test-retest estimates is approximately the correlation coefficient
between the two sets of scores. A problem of this test-retest approach is that many
variables of interest (like job characteristics, attitudes and moods) do change over time,
independently of the test-retest reliability of the measure. On the whole, test-retest coeffi-
cients tend to be higher for short-term retests than for long-term retests (i.e., longer than
six months). The reason for this is that the true score may change over time. Hence, perfect
stability of the true score (i.e., 1.00) is hardly possible.
As a general rule of thumb, test-retest reliabilities above .50 are considered moderate.
Values above .70 are considered satisfactory (cf. Bollen, 1989; Polit & Hungler, 1987).
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5.4 Results
5.4. f Introduction
The results are described in two subsections. First, the cross-sectional results of the psycho-
metric analyses will be discussed in subsection 5.4.2. Second, the corresponding
longitudinal results of these analyses will be presented (5.4.3). All measurement instruments
have passed through earlier stages of scale construction (see section 5.2). This is the reason
why we mainly rely on confirmatory analysis rather than exploratory analysis.
Finally, it should be mentioned that all analyses have been based on cases with valid
observations. In other words, missing observations were handled by listwise deletion,
assuming there is a global missing value code for all items.
5.4.2 Cross-sectiona/ resu/ts
First of all, univariate normality of the items was considered with as criteria the approximate
range from -1.00 to 1.00 for both skewness and kurtosis (cf. Byrne, 1991; Muthén &
Kaplan, 1985). Univariate skewness ranged from -1.05 to 1.15, and univariate kurtosis
ranged from -.95 to 1.69. Given univariate skewness and kurtosis values within the range
mentioned above, most items were considered to approximate a normal distribution^.
Multicategory items, like Likert scales, can spuriously influence factor analytic results (cf.
Bernstein, Garbin & Teng, 1989; Bernstein & Teng, 1989). For example, extreme differential
categorization can produce false evidence for multidimensionality. Items were therefore
checked for extreme item response distributions (i.e., more than 70 per cent of the
respondents score in the lowest or upper response category). In general, the results showed
that less than 56 per cent of the respondents scored in one of the extreme response scale
categories. Given these non-extreme item distributions, no problems were expected with
regard to the performing (factor) analyses.
Tables 5.2 to 5.7 show the cross-sectional results of the CFA. Covariance matrices were
used in order to analyse the CFA models. All the CFA models hypothesized that:
1) responses to the measurement instruments could be explained by one or two latent
factors (^  or TI) per instrument;
2) each of the observed variables (x or y) loads on only one latent factor;
3) the latent factors are standardized (i.e., a variance of one);
4) latent factors are allowed to be correlated (i.e., an oblique model);
5) the error terms (8 or e) are initially uncorrelated (i.e., the basic models M, or Mj in the
tables).
The results of the CFA with respect to yob autonomy are reported in table 5.2. Two a priori
models are specified: a general job autonomy one-factor model M, (ten items), and a model
M2 with two specific latent factors (i.e., contextual autonomy and content autonomy).
These models are compared with the most restrictive model: the null model, or MQ, which
was mentioned above. The fit indices of the models are shown for the calibration sample as
well as the validation sample.
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Table 5.2 Comparison of yob autonomy racforia/ mode/s
Model
Calibration sample (n=665)
Null model (M„)
One-factor (M,)
M,-respecified
Two-factor (M2)
M2-respecified
Validation sample (n=667)
Null model (Ivy
One-factor (M,)
M,-respecified
Two-factor (M2)
Mj-respecified
Chi-2#
1639.04***
334.02***
144.68***
175.81***
92.34***
1708.25***
263.99***
134.29***
136.98***
97.80***
df
45
35
31
34
33
45
35
31
34
33
(ca/'braf/on samp/e and va/zcfetfon samp/ej
AGFI
.42
.83
.92
.91
.95
.40
.87
.92
.93
.95
RMSEA
.23
.12
.08
.08
.05
.24
.10
.07
.07
.06
NNFI
.76
.90
.88
.95
.82
.91
.92
.95
CVI
2.68
.42
.26
.23
.18
2.59
.53
.25
.29
.17
* p<05 ** p<01 *** p<001 # for a list of abbreviations used, see appendix 1
As shown in table 5.2, the fit of the models is poor f rom a statistical perspective: all chi-square
statistics are highly significant. However, the x ' is proportional to the sample size, and small
model specification errors may therefore yield large x'-values if n is large. The practical f i t
indices indicate a reasonable f it for the basic models M, and M2. Some values of the NNFIs
are smaller than .90, indicating that the models may be improved. As described earlier, CFA
can also be used in an exploratory way. To facilitate improvement of model f it, LISREL
provides for each fixed parameter what is called a "Modif icat ion Index" (Ml), that shows
how much the model f i t wil l improve if a parameter which was fixed to a specific value a
priori (e.g., zero) is set free and is estimated from the data. According to Hayduk (1987),
these model modifications should be nine-tenths theory driven and only one-tenth data
driven. The process of respecification based upon the Mis can be repeated until the model
fit is acceptable. A closer inspection of the Mis showed significantly correlated error terms.
In other words, a unique factor affecting one observed variable is related w i th a unique
factor affecting some other observed variable (see also Scott Long, 1983a). Such correlated
errors can be substantially meaningful in reflecting small group factors or item similarity (cf.
Byrne, 1989; Gerbing & Anderson, 1984). Stepwise relaxing the corresponding parameters
(0gs) led to respecified models and improved model fit. The model modifications fo l lowed a
consistent modification pattern in both subsamples, and are theoretically defensible. For
instance, there might be a close relationship between the opportunity to pause in your work
(item 6) and the opportunity to leave the workplace (item 2).
Both models Mj-respecified indicate an acceptable fit. Finally, the calculated CVIs show that
model M2-respecified of the validation sample is the most stable model in the case of a t w o -
factor solution.
Figure 5.1 shows the factor solution of the CFA model of the validation sample; all factor
loadings were significant (p<.05).
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It should be noted that both observed and latent variables are standardized in the figure
(i.e., a completely standardized solution). The <D-matrix shows an estimated correlation of
.71 between the two latent factors. This means that a general latent factor "job autonomy"
needs to be considered as well. In the case of a one-factor solution, model M,-respecified of
the validation sample is most robust and indicates a reasonable fit. Figure 5.2 shows the
corresponding factor solution. Again, all factor loadings were significant (p<.05). In addition
to this, several significantly correlated error terms are shown in the figure.
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Table 5.3 presents the findings of the CFA with respect to yob demands (eight items;
one-factor structure). Again, most chi-square statistics are highly significant, indicating a
poor model fit. The other fit indices, however, report a reasonable model fit for the basic
models (M,). Following the Mis, two error parameters were relaxed in both subsamples,
yielding a relatively good fit for the respecified models. These Mis are theoretically
reasonable. For instance, the items 7 and 8 reflect qualitative demands. Cross-validation
shows that the respecified model M, in the calibration sample is the most robust model.
Figure 5.3 shows the corresponding one-factor solution.
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Table 5.3 Compar/son of yob demands factor/a/ mode/s fcaffbratfon samp/e and va//daf/on samp/e,)
Model
Calibration sample (n=665)
Null model (Ivy
One-factor (M,)
M,-respecified
Validation sample (n=667)
Null model (Ivy
One-factor (M,)
Mi-respecified
Chi-2
2491.59***
166.82***
69.34***
2421.05***
165.26***
64.30**
df
28
20
18
28
20
18
AGFI
.21
.89
.95
.22
.89
.95
RMSEA
.37
.11
.07
.37
.11
.06
NNFI
.92
.97
.92
.97
CVI
3.81
.29
.15
3.86
.28
.19
' p< 05 ** p<01 * * * p<001
/->.48>
.18
V79>
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dem 2
dem 3
.25 > dem 4
.38 >
.37 >
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Figure 5.3 Factor so/ut/on of yob demands CM mode/ (comp/ete/y standard/zed so/uf/on; ca//braf/on samp/ej
The results of the CFA regarding wor*p/ace soda/ support (ten items; two factors) are
reported in table 5.4, in which the fit indices of the models are shown for both the
calibration sample and the validation sample. Again, all chi-square statistics are highly
significant, which means a poor absolute fit. The practical fit indices show in the first
instance a bad f i t as well. According to the small NNFIs (<90) and the Mis, the models are
capable of improvement. Relaxing the same five error covariances in both subsamples
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clearly indicate an acceptable model fit. Not surprisingly, these error covariances reflect
method effects due to the item resemblance associated wi th the two subscales. The double
cross-validation procedure showed that model f^-respecif ied of the calibration sample is
the most stable model. The factor solution of this model is shown in figure 5.4. The signs of
the loadings are all in the expected direction. Note that the 4>-matrix reports an intercorre-
lation of .32 between the t w o factors. This intercorrelation is possibly attributable to an
underlying general support construct, which will be discussed theoretically as well as
methodologically in the next chapter.
Table 5.4 Comparison of soda/ support factor/a/ mode/s fca/<braf/on samp/e and ya//daf/on samp/ej
Model
Calibration sample (n=665)
Null model (MQ)
Two-factor (M2)
Mj-respecified
Validation sample (n=667)
Null model (MQ)
Two-factor (M2)
Mj-respecified
Chi-2
2451.96***
654.04***
108.11***
2266.84***
590.92***
73.91***
df
45
34
29
45
34
29
AGFI
.41
.75
.94
.43
.77
.96
RMSEA
.29
.17
.07
.27
.16
.05
NNFI
.66
.95
.67
.97
CVI
3.52
1.89
.16
3.80
1.99
.22
* p<05 ** p<01 *** p<001
.34
Figure 5.4 factor so/ut/on of soda/ support Cf>4 mode/ (comp/efe/y standard/zed so/ut/on; ca//brat/on samp/ej
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Next, the CFA model fit of wor^r mof/Vat/on (five items; one-factor structure) is examined, as
shown in table 5.5. Firstly, the chi-square statistics show a poor model fit, as was the case
with the earlier instruments. Secondly, however, the AGFIs, the RMSEAs, and the NNFIs
show a good fit. Inspection of the Mis revealed that no further model improvements could
be made. Finally, the CVIs show that M, of the validation sample is the most robust model.
The corresponding factor solution is presented in figure 5.5.
Table 5.5 Comparison of wor/c /noftVat/on factor/a/ mode/s fca/ibrarion samp/e and vaffdaf/on samp/ej
Model
Calibration sample (n=665)
Null model (MQ)
One-factor (M,)
Validation sample (n=667)
Null model (M„)
One-factor (M,)
Chi-2
1435.12***
17.81**
1389.37***
26.23***
df
10
5
10
5
AGFI
.16
.97
.18
.95
RMSEA
.46
.06
.46
.08
NNFI
.98
.97
CVI
2.11
.05
2.17
.04
*p<.05 **p<.01 * * *p<001
Figure 5.5 factor so/uf/bn of wort: mof/Vaf/on CM mode/ (comp/efe/y standardized so/uf/on;
va//daf/on samp/ej
The outcomes of the CFA regarding the occupational burnout component emof/'ona/
ex/iausf/on (eight items; one factor) are contained in table 5.6. The statistical tests resulted
in significant chi-square statistics, but the other f i t indices suggest that the models have an
acceptable fit. No further improvements of the models could be made. Model M , of the
calibration sample yields the smallest CVI, indicating the most stable model. Figure 5.6
shows the corresponding factor solution of this model.
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Table 5.6 Comparison of emof/ona/ exnausf/on
Model
Calibration sample (n=665)
Null model (MQ)
One-factor (M,)
Validation sample (n=667)
Null model (MQ)
One-factor (M,)
Chi-2
1894.99***
88.27***
1720.24***
83.31***
/acforia/ mode/s (ca//braf/on
df
28
20
28
20
AGFI
.27
.94
.30
.94
samp/e and va//dar/on samp/ej
RMSEA
.32
.07
.30
.07
NNFI
.95
.95
CVI
2.65
.15
2.94
.16
* p<05 ** p<01 * * * p<001
.39 > exh 1
.45 >
.60 >
exh 2
exh 3
.72 > exh 4
.37 >
.66 >
.82 >
exh 5
exh 6
exh 7
.49 > exh 8
\ 7 8
^\ \
.74 \
.63 \ \
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Figure 5.6 factor so/uf/on ofemot/ona/ exhausf/on CM mode/ (comp/efe/y standardized so/uf/on;
ca//braf/on samp/ej
Finally, table 5.7 summarizes the f i t indices of the /ofe-re/ated anx/efy CFA models (four
items, one factor). Once more, all chi-square statistics are highly significant, indicating a bad
absolute fit. According to the practical fit indices the fit of the models is reasonable. The Mis
suggested no further improvements in model f it. The outcomes of the CVIs imply that
Model M , of the calibration sample is most robust. Its factor solution is presented in figure 5.7.
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Table 5.7 Companion of/ob-re/afed anx/efy
Model
Calibration sample (n=665)
Null model (MQ)
One-factor (M,)
Validation sample (n=667)
Null model (Mg)
One-factor (M,)
Chi-2
811.92***
34.99***
717.53***
28.49***
/acforia/
df
6
2
6
2
mode/s (caftbraf/on samp/e and va//daf/on samp/ej
AGFI
.30
.87
.36
.89
RMSEA
.45
.16
.42
.14
NNFI
.88
.89
CVI
1.09
.05
1.24
.06
* p<05 ** p<.01 *** p<001
.34 > anx 1
.37 > anx2
.63 >
.69 >
anx 3
anx 4
* \
.81
"^ .80 - ^ _ \ .
J ^ ^ C ANXIETY V 1.00
.55
Figure 5.7 Factor so/uf/on of ;'ob-re/afed anx/efy CM mode/ (comp/ete/y sfandard/zed so/uf/on;
ca/;t>raf/on samp/ej
An overview of the item intercorrelations and coefficient alphas of the scales is presented in
table 5.8. Content autonomy and colleague support show reasonable internal consistencies;
all other multiple-item scales yield acceptable internal consistencies. Additionally, both
subsamples show similar levels of coefficient alphas, indicating stable internal consistency.
Finally, the findings are consistent with results from earlier studies which were mentioned in
section 5.2.
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Table 5.8 Average /tem-/tem corre/af/ons and coeffirienf a/phas of fhe measurement scafes (ca//braf/on
samp/e and ya//dat/on samp/ej
Measurement scale
Calibration sample (n=665) Validation sample (n=667)
N items
Job Autonomy
- contextual autonomy
- content autonomy
Job Demands
Supervisor Support
Colleague Support
Job Satisfaction
Work Motivation
Emotional Exhaustion
Job-related Anxiety
10
6
4
8
5
5
1
5
8
4
.30
.35
.36
.45
.49
.30
.56
.42
.48
.81
.76
.71
.87
.83
.69
.86
.85
.79
.31
.36
.36
.44
.45
.31
.55
.39
.44
.82
.78
.70
.86
.81
.70
.86
.84
.76
a=coefficient alphar;=average item-item correlation
Taken together, the results of the cross-sectional analyses show acceptable psychometric
properties of all measurement instruments. The hypothesized models are roughly confirmed
by the results of CFA. Moreover, the double cross-validation procedure appears to be
successful, yielding stable scales. Finally, most multiple-item scales have acceptable internal
consistencies, which means that a large portion of the variance in the instruments is
attributable to general factors.
5.4.3 Long/tut/i'na/ resu/fs
Before we conducted the longitudinal psychometric analyses, univariate normality of the
item scores within the panel group (n=261) was investigated. Univariate skewness ranged
from -1.08 to .95, and univariate kurtosis ranged from -1.75 to 1.39. Given univariate
skewness and kurtosis values within the approximate range (i.e., from -1.00 to 1.00), the
greater part of the items were considered to be approximately normally distributed''.
Similar to the cross-sectional measurement instruments, the panel group items were
checked for extreme item response distributions. The results showed that less than 52 per
cent of the respondents scored in one of the extreme categories. So, problems of spurious
multi-dimensionality were not to be expected.
As discussed before, two test-retest methods were performed: (1) factorial invariance; and
(2) test-retest reliability. First, we begin with a discussion of the tests of factorial invariance
over time. In general, tests of factorial invariance start with formulating several hypotheses
in order to identify the sources of inequality (cf. Byrne, 1989; Byrne, Shavelson & Muthén,
1989; Jöreskog & Sörbom, 1989). That is, we will test for the invariance of factor loadings,
measurement errors and, when possible, for the invariance of factor correlations. Three or,
if necessary, four hypotheses are formulated:
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1) the overall inequality of all factorial components (reflected by model A);
2) the equality of factor loadings across time (reflected by model B; that is, Hg: Ai=A2,
where 1 and 2 are the two measurement points);
3) the equality of error variances across measurement occasions (reflected by model C;
that is, H(,: ©,=©2);
4) if applicable (i.e., more than one factor), the equality of factor correlations across time
(reflected by model D; that is, HQ: <t>i=<t>2>.
Model A is our basic model, and mirrors a kind of alternative hypothesis (H,). Covariance
matrices which represent items of both measurement points were used in order to analyse
the longitudinal CFA models.
Figure 5.8 shows an example of an invariance test of two CFA models across time. Each
model contains two factors which in turn reflect four items. A model in which certain
parameters are constrained to be equal across time is compared with a less restrictive model
in which the same parameters are free to take on any value. For instance, equal factor
loadings (HQ: A , = A J ; model B) are compared with unequal factor loadings (H,: A ^ A j ;
model A). Subsequently, the difference in fit between a model and a less restrictive model is
computed. If the difference in chi-square statistic (AChi-2) is not significant, the hypothesis
of an invariant pattern is considered tenable.
FIRST
MEASUREMENT
SECOND
MEASUREMENT
Figure 5.8 ,4n examp/e of a test of /actoria/ /war/ance 01/er fime
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As a first step in the evaluation of the nested models regarding two-factor yob autonomy,
the overall chi-square statistics are presented (table 5.9). These values indicate highly
significant differences between observed and estimated covariance matrices. However, it
should be noted that in relatively large samples the chi-square statistic is sensitive to even
minor deviations of sample data from the hypothesized model (in this case between the two
measurements across time).
The hypothesis of an invariant pattern of factor loadings was tested by comparing the chi-
square values of model A and B. The difference in chi-square between these models was
not significant. Therefore, the hypothesis of an invariant pattern of factor loadings is
tenable. In addition, the invariant pattern of error variances as well as the invariant pattern
of factor correlations are defensible on theoretical grounds. Both chi-square differences
were not significant (model A versus model C, and model A versus model D, respectively).
Table 5.9 S/mu/faneous tests of /war/ance for job autonomy (two-factor structure; pane/ group; n=225J
Model
Model A
Model B
Model C
Model D
Chi-2
512.69*"
521.72"*
529.16"*
513.14***
df
164
174
174
165
AChi-2
9.03
16.47
.45
Adf
10
10
1
* p< 05 ** p<01 *** p<001
Table 5.10 summarizes the tests of factorial invariance with regard to one-factor yob
autonomy. Similar to the two-factor structure tests, all differences in chi-square were not
significant, indicating equality over time of factor loadings and measurement errors, respec-
tively.
Table 5.10
Model
Model A
Model B
Model C
S/mu/faneous tests of /nvar/ance
Chi-2
601.22***
610.95"*
618.77***
for job autonomy
df
169
179
179
(one-factor structure;
AChi-2
9.73
17.55
pane/ group; n=225)
Adf
10
10
* p<05 ** p<01 *** p<001
The results of the analyses regarding yob demands are reported in table 5.11. The analyses
revealed that the factor loadings of job demands are equivalent across measurement
occasions. The unique factors, however, showed a significant chi-square difference (model
A versus model C). So, it appears that the unique factors are not invariant over time.
Worttp/ace soc/a/ support invariance tests are shown in table 5.12. The factor loadings
invariance test proved to be significant. Thus, the factor loadings did not appear to be
equal. In order to determine the specific source of loading variance, additional analyses
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were performed for the two support scales (i.e., supervisor support and colleague support,
respectively). Model B, and model B2 show the corresponding findings. Relaxing the
supervisor support loadings indicated a significant difference in chi-square (model A versus
model B,). In contrast, relaxing the colleague support loadings demonstrated an invariant
pattern of factor loadings (model A versus model Bj). Thus, the inequality of the overall
pattern of factor loadings was mainly caused by the supervisor support loadings. This result
is not completely surprising, given that 3 out of 16 senior nursing officers (i.e., 19%)
changed of job between the two measurement points. This might led to different
assessments of supervisor support and, probably as a consequence, to different factor
loadings. Finally, table 5.12 shows that the overall unique factors and factor correlations are
invariant across time since the differences in chi-square were not significant.
Table 5.11 5/mu/faneous tests of /war/ance for job demands (one-factor structure; pane/ group; n=225)
Model
Model A
Model B
Model C
Chi-2
422.69***
426.28***
447.54***
df
103
111
111
AChi-2
3.59
24.85**
Adf
OO
 
00
* p<05 ** p<01 *** p<001
Table 5.12
Model
Model A
S/'mu/faneous fesfs of /nvar/ance
Chi-2
502.54***
forsoda/ support
df
164
(two-factor structure;
AChi-2
pane/ group; n=225J
Adf
Model B
Model B,
Model B;
Model C
Model D
528.70***
521.71***
510.72***
518.89***
503.69***
174
169
169
174
165
26.16**
19.17**
8.18
16.35
1.15
10
5
5
10
1
* p<05 ** p<01 *** p<001
We proceeded next to test the invariance of each multiple-item outcome variable (i.e., work
motivation, emotional exhaustion, and job-related anxiety). First, the hypotheses concerning
ivor/c mor/Vaf/on were investigated (table 5.13). The hypothesis of an invariant pattern of
factor loadings as well as the hypothesis of invariant measurement errors were not
confirmed since the differences in chi-square were just significant (p<.05). In other words,
the factor loadings and error covariances of work motivation appear to be unequal across time.
Second, with respect to the occupational burnout component emof/ona/ ex/iausf/on, the
chi-square statistics indicated equal factor loadings as well as equal error variances (table
5.14). In other words, there is evidence of invariance across the two measurement occasions
with respect to emotional exhaustion.
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Table 5.13
Model
Model A
Model B
Model C
5/mu/faneous
n=225j
fests of mvar/ance
Chi-2
170.20***
181.32***
182.83***
for wor/c mof/Vaf/on
df
34
39
39
(one-factor structure;
AChi-2
11.12*
12.63*
pane/ group;
Adf
5
5
* p<05 ** p<01 *** p<001
Table 5.14 S/mu/taneous fests of /nvar/ance for emof/ona/ exnausf/on (one-factor structure; pane/ group; j
n=225) |
Model
Model A
Model B
Model C
Chi-2
313.38***
315.79***
318.33***
df
103
111
111
AChi-2
2.41
4.95
Adf
8
8
* p<05 ** p<01 *** p<.001
Finally, we constrained the factor loadings and error covariances ofyob-re/afedanx/efy to be
invariant over time (see table 5.15). These hypotheses were found to be tenable. Again,
factor loadings and unique factors were found to be equivalent. Anxiety shows an invariant
pattern over time as well.
Table 5.15 S/mu/faneous fesfs of /nvar/ance for yob-re/afed anx/efy (one-factor structure; pane/ group;
n=225J
Model
Model A
Model B
Model C
Chi-2
88.10***
93.61***
90.44***
df
19
23
23
AChi-2
5.51
2.34
Adf
4
4
* pS.05 ** p<.01 ***p<001
After the factorial invariance tests, coefficient alphas were computed and test-retest
reliability analyses of the measurement scales were performed. To approximate the test-
retest reliabilities, correlation coefficients between the scores of each measurement
occasion were calculated. Table 5.16 presents the ultimate findings of these analyses. First,
the coefficient alphas show satisfactory and consistent values. Only colleague support and,
to a lesser extent, content autonomy do not satisfy criterion values, and show some
inconsistency over time as well. Second, except for colleague support, all measurement
scales reported moderate to satisfactory test-retest reliabilities. This means that most of the
instruments are relatively stable over time.
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Table 5.16 Coefficient a/pha and tesf-refest refeb/fty of r/ie measurement sca/es (pane/ group; n=225J
Measurement scale N items Time 1 a Time 2 a r,
Job Autonomy
- contextual autonomy
- content autonomy
Job Demands
Supervisor Support
Colleague Support
Job Satisfaction
Work Motivation
Emotional Exhaustion
Job-related Anxiety
* p<05 ** p<01 *** p<001
10
6
4
8
5
5
1
5
8
4
a=coefficient alpha
.81
.77
.64
.88
.81
.54
.86
.85
.75
.84
.78
.75
.89
.89
.69
.86
.85
.78
.64***
.65***
. 5 1 * * *
.72***
.64***
.46***
.55***
.62***
.66***
.59***
r,=test-retest reliability
To summarize the longitudinal findings briefly, there is evidence that the internal
composition of all but two of the scales holds over the two measurement occasions. To be
more specific, the supervisor support factor loadings appear to be non-equivalent, probably
due to job changes. Added to this, work motivation factor loadings and error covariances
are not invariant over time. Furthermore, coefficient alphas appear to be acceptable for all
but two of the measurement scales. Finally, the acceptable test-retest correlations indicate
relatively stable measurement scales over time.
5.5 S u m m a r y and conclusions
In this chapter the definitions, operationalizations, and the corresponding psychometric
properties have been discussed of the measurement instruments used in this study. The
variables were classified into three categories: (1)/ob c/iaracfer/sf/cs (i.e., job autonomy, job
demands and workplace social support); (2) psycho/og/ca/ outcomes (i.e., work motivation,
job satisfaction, emotional exhaustion and job-related anxiety); and (3) demograph/c c/iarac-
fer/sf/cs (i.e., gender and age).
Cross-sectional as well as longitudinal psychometric analyses were performed in order to
test the psychometric qualities of the measurement instruments. The results of the cross-
sectional analyses showed acceptable psychometric properties of all measurement
instruments. The hypothesized factor models were globally confirmed by the results of CFA.
Moreover, the robustness of fit was successfully demonstrated in two independent
subsamples. Finally, most multiple-item scales had acceptable internal consistencies. These
findings were consistent with results from earlier studies among health care workers, which
were mentioned in section 5.2.
The findings of the longitudinal analyses showed evidence for the fact that the factor
models of all but two of the scales held over the two measurement occasions. The
supervisor support factor loadings appeared to be non-equivalent, probably due to job
changes of several senior nursing officers. Additionally, the factor loadings as well as the
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error covariances of work motivation were not invariant over time. Furthermore, coefficient
alphas appeared to be acceptable (and comparable over time) for all but two of the
measurement scales. Finally, the test-retest reliabilities indicated relatively stable measure-
ment scales across the two measurement points.
At the end of this chapter, several concluding remarks can be made on each of the
measurement instruments.
1) The yob autonomy instrument has adequate psychometric properties. CFA has shown
that a two-factor structure as well as a one-factor structure are appropriate. Only the
subscale content autonomy showed one small problem, namely slightly inconsistent
coefficient alphas over time.
2) .tab demands showed a clear unidimensional structure. The scale undoubtedly satisfies
the psychometric criteria.
3) Wontp/ace soc/a/ support was measured by a Dutch questionnaire on organizational
stress (VOS-D). The a priori subscales were less positively evaluated, both in terms of
factorial invariance and internal consistency as well as test-retest reliability. Moreover, the
two-factor solution showed significantly correlated error terms, indicating data covaria-
tion not explained by the factor model.
4) Worfc mof/Vaf/on could be measured in a satisfactory way and met all but one of the
psychometric criteria.
5) Only the test-retest reliability of the 1 -itemyob sar/s/acoon instrument could be determined,
and appears to be acceptable.
6) fmof/ona/ exnausf/on was measured by a subscale of the Dutch version of the Maslach
Burnout Inventory. This 8-item subscale was positively evaluated and therefore not
changed.
7) The original y'ob-re/afed anx/efy scale of the Dutch Organizational Stress Questionnaire
(VOS) has proven to be psychometrically sound. Therefore, this scale remained
unchanged.
Generally, it appears that the extensive psychometric analyses have shown to be successful.
All but one of the measurement instruments satisfy most psychometric criteria. Attention
has to be paid particularly to the subscales of workplace social support. An additional
psychometric analysis will therefore be performed in the next chapter in order to deal with
the slightly unsatisfactory psychometric qualities of this measurement instrument.
Nonetheless, on the basis of the present results we may conclude that, but for the social
support subscales, our measurement instruments are acceptable for use in successive
analyses. The outcomes of these analyses will be discussed in chapters 6 and 7.
88
Chapter 5
NOTES
1. See appendix 2 for full text of questionnaire.
2. The Greek symbols used are standard LISREL notation We will shift to LISREL notation in discussing the
factor models, because of the centrality of the LISREL analyses in this study. Appendix 3 gives an English
translation of the symbols used.
3. Serial number: 8903. Chicago: Scientific Software International.
4. A basic concept in LISREL is a nested model. To say that a model is nested in another (original) model
means that the nested model is derivable from the original model by restricting a suitable set of para-
meters in the original model. In other words, the nested model is a special case of the original model.
5. Within LISREL, we usually are concerned about mu/fmormality of the variables (i.e., multivariate
skewness and multivariate kurtosis). One possible check for multinormality is to test the marginal distri-
bution of each variable with univariate tests (Bollen, 1989). Univariate tests of normality have
the advantage that they pinpoint specific variables that sharply deviate from a normal distribution.
A limitation of these tests is that all variables may have normal marginal distributions but are not
multinormally distributed. Consequently, an additional multivariate test was performed, namely
Mardia's (1985) omnibus test of multinormality. The greater part of the corresponding test statistics,
however, appeared to be significant, indicating - strictly speaking - a nonnormal multivariate distri-
bution. Because joint multivariate normal distribution is required for FIML estimation, these results raise
questions about the accuracy of the FIML-based x'-tests. Therefore, we re-analysed the factor models
with an alternative estimator that allows for nonnormality (i.e., the Weighted Least Squares - WLS -
estimator). The CFAs with WLS estimation showed the same patterns of results compared to FIML
estimation, indicating that severe problems with respect to nonnormality were absent.
89
Chapter 5
Chapter
Chapter 6
Chapter 6
CROSS-SECTIONAL ANALYSIS
6.1 General introduction
In this chapter' the outcomes of the analyses on the cross-sectional data will be presented.
We will use data from the health care workers of the first measurement sample, from eight
general hospitals and eight nursing homes in the Netherlands (see also chapter 4).
Section 6.2 discusses some preliminary analyses, which pave the way for the forthcoming
statistical analyses in the next three sections.
The rest of this chapter can be considered as a triptych and consists of three general parts
accordingly. The first, section 6.3, deals with group and individual assessment of job charac-
teristics, reflected in multi-level modelling. The Job Demand-Control Model (JD-C Model) of
Karasek (1979) is the theoretical model used in this part. The second, section 6.4, discusses
an overall test of the Demand-Control-Support Model' (DCS Model; Johnson & Hall, 1988),
while the third part of this triptych reports a comprehensive test of - parts of - Warr's (1987)
Vitamin Model', abbreviated VM (section 6.5). The DCS Model and the VM represent
higher-order models, which are in statistical terms superior to first-order, linear additive,
models (e.g., Aiken & West, 1991; see also chapter 3). Consequently, both higher-order
models are tested primarily, and are contrasted with the linear additive idea of Hackman
and Oldham (1980) as postulated in their Job Characteristics Model (JCM). Section 6.6
summarizes the results.
6.2 Preliminary analysis
In this section, some preparatory statistical analyses are described in order to create
conditions for further analysis. More specifically, we will discuss a second-order confirm-
atory factor analysis (CFA) and the computation of higher-order terms.
SECOND-ORDER FACTOR ANALYSIS
Part of the motivation for the performance of CFA in chapter 5 was the idea that a few
latent factors may underlie a large number of items. Correlations among items are said to
be explained in the sense that, if the effects of the latent factors were removed, the items
would no longer be correlated. It is less widely recognized that more abstract latent factors
may determine the "first-order" latent factors (cf. Benson & Bandalos, 1992; Bollen, 1989;
Gerbing & Anderson, 1984).
We performed a second-order confirmatory factor analysis for both theoretical and
methodological reasons. First, model building should be guided by the principle of
parsimony (Bollen, 1989; Hayduk, 1987). In other words, if we judge several models to fit
the data and to approximate reality, we should select the simplest model. Moreover, this
principle of parsimony is closely linked up with our theoretical models. The DCS Model, for
instance, focuses on three key job characteristics: job demands, job autonomy and
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workplace social support. Second, the intercorrelations between the two latent factors of
job autonomy and, to a lesser extent, those of social support suggest that the first-order
latent factors may be reduced to higher-order latent factors. Finally, high correlations
between exogenous latent factors (e.g., the job autonomy subscales) may create collinearity
problems (Bollen, 1989; Hayduk, 1987). Collinearity generally increases the standard errors
of the coefficients of the collinear factors, which means greater uncertainty in the
inferences we can make.
Table 6.1 Comparison of first- and second-order fecrona/ mode/s (ca/>braf/on samp/e and ya/fdat/on samp/e,)
Model Chi-2 df AGFI RMSEA NNFI CVI
Calibration sample (n=665)
Null model (MQ)
First-order model (M,)
M,-respecified
Second-order model (Ivy
Mj-respecified
Validation sample (n=667)
Null model (M„)
First-order model (M,)
M,-respecified
Second-order model (Ivy
M2-respecified
6829.33***
1337.54***
1167.99***
1374.18***
1203.93***
6616.87***
1228.23***
1012.02***
1268.93***
1054.80***
378
340
339
345
344
378
340
339
345
344
.39
.84
.86
.84
.86
.39
.85
.87
.85
.87
.17
.07
.06
.07
.06
.16
.07
.06
.07
.06
.83
.86
.83
.85
.84
.88
.84
.87
10.92
2.30
2.03
2.30
2.02
10.76
2.16
1.81
2.15
1.80
* p<05 ** p<01 *** p<001
Both first- and second-order CFAs with regard to job autonomy, job demands and
workplace social support were conducted by specifying the LISREL parameters in terms of
an "all y-model" (cf. Jöreskog & Sörbom, 1989, p. 160). The first-order CFA consisted of
five first-order latent factors, while the second-order CFA consisted of five first-order latent
factors and three second-order latent factors. A covariance matrix based on all 28 items was
computed for the calibration sample as well as the validation sample. Each item was
constrained to load on only one factor. One loading on each factor was constrained to
equal one, in order to set a metric for the five first-order latent factors'. Factor covariances
were left free to be estimated. All error covariances were initially constrained to equal zero,
because these covariances are hypothesized to be explained by the three second-order
factors. The variances of the second-order latent factors were constrained to equal one, in
order to set a metric for these factors. Finally, it might be theoretically reasonable to impose
an equality restriction on the second-order factor loadings with regard to job autonomy and
social support (i.e., Yn=Ï2i and 743=753)- These restrictions were also needed to identify the
factor model.
Table 6.1 reports the results of the first- and second-order CFAs. All chi-square statistics are
highly significant, indicating a poor statistical fit. The practical fit indices, however, show a
moderate fit. The Modification Indices (Mis) of the first- and second-order CFAs suggested
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only a meaningful modification in one error covariance; that is, a similar social support
subscale item (see also chapter 5). Relaxing the corresponding parameter (i.e., the same 0,.
in all models in both subsamples) led to respecified models and improved model fit.
As noted by Marsh and Hocevar (1985), the goodness-of-fit of a second-order factor model
can never be better than that of the corresponding first-order factor model. This is because
the second-order factors are merely trying to explain all the covariation among the first-
order factors in a more parsimonious way. In this sense, the first-order factor model
provides a target (or optimum fit) for the second-order factor model. Marsh and Hocevar
(1985) propose a new index of goodness-of-fit to summarize the fit of the second-order
model relative to the first-order model. This index, called the Target Coefficient (T), is the
ratio of the chi-square of the first-order model to the chi-square of the second-order model.
T has an upper limit of 1.00, which would occur if the covariation among the first-order
factors could be completely accounted for by the second-order factor model. In the current
application, the value of T was .97 for the calibration sample and .96 for the validation
sample, based upon the chi-squares obtained for models M,-respecified and M2-respecified.
Thus, 97 or 96 per cent of the covariation among the five first-order factors can be
accounted for by three second-order factors.
Both respecified second-order models show a passable fit. Furthermore, the double cross-
validation procedure with a fixed-loadings strategy (see chapter 5) shows that model M2-
respecified of the validation sample is most stable (CVI=1.80). The completely standardized
factor solution of this model is presented in figure 6.1.
Consider finally the coefficient alphas of the three measurement scales. The values of a for
job autonomy, job demands and workplace social support are .81, .87, and .79, respectively
for the calibration sample, and .82, .86, and .79, respectively for the validation sample.
These values indicate acceptable internal consistencies.
We may conclude that the second-order three-factor solution of the job characteristics is a
reasonable and more parsimonious representation of the five first-order latent factors. For
the sake of parsimony, better psychometric qualities (social support in particular), and
collinearity reduction, we will use this second-order three-factor solution in the forthcoming
analyses of model testing.
HIGHER-ORDER ANALYSIS WITH INTERACTION TERMS
Central to Karasek's JD-C Model is the notion that job demands and job decision latitude
have an interactive effect on outcomes (Karasek, 1979, 1989; Karasek & Theorell. 1990).
However, as described in chapter 3, evidence for the interactive model is not strong.
Interactions have often proved to be statistically weak, or not of the predicted form and
direction, and even non-significant (cf. De Jonge, 1992; Parkes, Mendham & Von Rabenau,
1994; Schnall, Landsbergis & Baker, 1994). Several methodological reasons for this modest
support have been mentioned in the literature. We will discuss them below.
A first reason concerns the mathematical formulation of the interaction term (e.g.. Fox,
Dwyer & Ganster, 1993; De Jonge, Janssen & Van Breukelen, in press; Karasek, 1979, 1989;
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1.00 «vT~\
Figure 6.1 Factor so/uf/on of second-order CF4 mode/ of yob criaracferaf/cs (tomp/ete/y standard/zed
so/ut/on; va//'daf/on samp/e,)
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Kasl, 1989; Sauter, 1989). Since the advent of the JD-C Model in 1979, the interaction term
between job demands and job decision latitude has been operationalized primarily in four
ways (Landsbergis, Schnall, Warren, Pickering & Schwartz, 1994; Schnall, Landsbergis &
Baker, 1994).
Initially, the JD-C interaction term referred to a subtractive term, a so-called "relative excess
interaction" (i.e., I (demands-latitude)+constant I; cf. Karasek, 1979; Southwood, 1978).
That is, job strain increases with the surplus of job demands over job decision latitude.
A second procedure has been to define workers both above the median on job demands
and below the median on job decision latitude as 'high strain' group. Third, several
researchers have used a multiplicative interaction term controlling for main effects in order
to investigate demand-control interactions. Finally, an approach has been to create another
continuous variable - job demands divided by decision latitude.
A question is whether the results have been contaminated by the use of these four different
kinds of interaction terms. Landsbergis, Schnall, Warren, Pickering and Schwartz (1994)
investigated the four interaction terms in a sample of 262 full-time male employees. All four
formulations were significantly associated with elevated ambulatory systolic blood pressure.
They concluded that the demand-control interaction is consistent and robust across
mathematical formulations of this risk factor, at least on systolic blood pressure.
Additionally, research has shown that the relative excess term and the multiplicative
interaction term lead to nearly the same results (e.g., Fletcher & Jones, 1991; De Jonge &
Landeweerd, 1993; Payne & Fletcher, 1983; Sauter, 1989; Schnall, Landsbergis & Baker, 1994).
A second reason concerns the possible presence of non-linearity of associations (cf. Warr,
1987, 1990b). Lubinski and Humphreys (1990), for example, have suggested that a
significant interaction effect may spuriously represent a curvilinear effect for either of the
two variables. Finally, it is also possible that the inconsistent interactive findings could be
due to one or more moderator variables influencing relations between job characteristics
and outcomes. As stated in chapter 3, workplace social support may act like such a
moderator variable.
The most widely used approach to the problem inherent in interactions between continuous
or binary variables is the inclusion of multiplicative terms in the equations, thereby
controlling for main effects (Cohen & Cohen, 1983). In the case of two exogenous variables
(i.e., job autonomy and job demands), one product term is needed to represent the
interaction effect. In addition, when there are three predictors (i.e., job autonomy, job
demands and social support), four multiplicative terms are needed to represent all possible
interaction effects: three two-way interaction terms (i.e., (1) Demands x Autonomy; (2)
Autonomy x Support; (3) Demands x Support) and one three-way term (i.e., Demands x
Autonomy x Support; cf. Aiken & West, 1991; Jaccard, Turrisi & Wan, 1990). If the DCS
Model is to be supported, particularly the three-way interaction will have to be significant.
Because of hierarchical statistical principles, all remaining interaction terms are also included
in the model, including the interaction term between job demands and job autonomy (e.g.,
Bishop, Fienberg & Holland, 1975). Testing the contribution of this term automatically is a
test of the JD-C Model; in testing the DCS Model we are implicitly testing the JD-C Model.
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We performed two analytic steps accordingly (cf. Aiken & West, 1991; Jaccard, Turrisi &
Wan, 1990):
1) the three job characteristics (i.e., job autonomy, job demands and workplace social
support) were mean-centred" in order to prevent multicollinearity;
2) the four interaction terms (i.e., cross-products) were computed from these centred
variables.
6.3 Group and individual assessment of job characteristics
6.3. f /ntroduction
In chapter 2 we gave prominence to the job redesign tradition, because many of the job
autonomy studies may be headed under this tradition. Consequently, job autonomy was
considered as a characteristic of the task (or job) itself. Underlying the corresponding kind of
job characteristics research is a traditional causal model, which focuses on the objective
characteristics of the job. In cases where the aim is to implement strategies that promote
health and well-being, the primary focus on objective job characteristics seems to be
heuristic. Linking outcomes to some objective indicators of job characteristics allows us to
determine whether it is the characteristics of the job themselves that are important for
health and well-being, or whether it is the predispositions that people bring with them to
the workplace that account for health and well-being (Ganster & Schaubroeck, 1991;
Krahé, 1992). In other words, it provides a kind of yardstick.
In addition to this, Karasek (1992) reviewed some basic trends in 19 case studies of stress
prevention programmes. He found that work environment restructuring has been more
effective than person-based coping enhancement programmes. So, it may be easier to
redesign the job than to alter well-established needs, values and abilities.
The question is, however, how job characteristics should be measured in the prediction of
health and well-being: either objectively (in the sense that the assessment is independent of
the employee) or subjectively (i.e., dependent on cognitive and emotional perceptions of job
incumbents)?
Both objective and subjective assessment of job characteristics have advantages and
disadvantages. They may lead to various problems. We mentioned in chapter 2 that current
objective assessment of job characteristics is carried out through (1) direct independent
measurement and (2) observers' ratings. The main problem with direct measurement of
objective characteristics is that some aspects are difficult to express in concrete physical
terms (Warr, 1987). For example, job autonomy and job clarity do not provide usable
general markers. The second approach seems to be 'objective' as mentioned above, but
may be influenced by observer bias. The measurement yields incomplete and partially invalid
information, due to limited observation time or space and the effects of the observation
itself (Frese & Zapf, 1988). Insufficient interrater reliability may be an additional problem.
And finally, observers' ratings seem to suffer from a stronger halo effect than employee
assessments (Frese. 1985; Tsui & Ohlott, 1988).
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However, subjective measurement of job characteristics by means of self-report question-
naires also has its problems (Algera, 1983, 1991; Frese, 1985; Frese & Zapf, 1988; Kasl,
1989; Mackay & Cooper, 1987; Soeters & Nijhuis, 1988; Spector, 1992), such as;
1) conceptual overlap between independent and dependent measures in that both measures
reflect the same construct;
2) common method variance, because the information is derived from the same source
(e.g., central tendency, acquiescence);
3) influence of a third variable that causes a spurious relationship (e.g., a personal trait);
4) the potential influence - or alteration - of the estimation of job characteristics due to the
presence of an outcome variable (e.g., health complaints);
5) possible effect of demand characteristics of the research context and experimenter
effects, resulting in false correlations between job characteristics and outcome variables;
6) subjective measurement by means of questionnaires, which is more time-consuming (for
the job incumbents) and more expensive (for the organization) than observations by a
few independent observers are.
One way to avoid the above-mentioned problems as far as possible is to look for alternative
sources to reflect the work conditions. So-called group assessments seem to be very useful
in measuring job characteristics (Frese, 1985, 1989; Frese & Zapf, 1988; Spector, 1992). By
group assessments we mean that the scores of job incumbents with the same job and
working in nearly identical workplaces are aggregated into one general score. The group
assessments can be described as the group estimates of the respective job characteristic for
each job incumbent. According to Frese and Zapf (1988), group assessments are more
'objective' measures in the sense that the influence of idiosyncratic - individual - perceptions
and possibly illusory answers are reduced. In addition, the expertise of workers is taken into
account and problems of brief periods of observation are avoided. Finally, group
assessments seem not to be subject to methodological problems such as common method
variance. Thus, group data are likely to be more reliable than individual assessments.
The claim that group assessment (i.e., aggregated data) is more 'objective' is corroborated
by several empirical findings (see also chapters 2 and 3). For instance, a meta-analysis of 16
convergence studies conducted by Spector (1992) showed that aggregate-level correlations
between job characteristics and outcomes were similar to individual-level correlations.
Moreover, it appeared that the convergent validity at aggregated level was rather large, and
even larger than at individual level.
The purpose of this section is to test Karasek's (1979) Job Demand-Control Model' using
both group and individual indicators of job characteristics. We used group and individual
assessments of job demands and job autonomy for two reasons. The first reason is that
some of the measurement problems mentioned above (e.g., method variance) are not very
problematic when group and individual assessments lead to nearly the same pattern of
results. The second reason is that we want to find out whether aggregated job character-
istics data significantly add explained variance to individual-level job characteristics data with
regard to health and well-being. In other words, we want to study the relationship between
99
Chapter 6
aggregated job characteristics and health and well-being, after controlling for individual-
level job characteristics. This could mean that some of the explained variance of health and
well-being is attributable to some - environmental - features outside the individual
employee, which has important practical consequences for job redesign.
The question how job characteristics should be assessed has led to three exploratory
research questions, which have been described earlier in chapter 3. Firstly, we will compare
aggregated data and individual data by means of the following questions:
Q/j 'To w/iaf extent can /'nd/v/dua/ data on yob characteristics exp/a/n hea/th (/.e., emof/ona/
exhaust/on, yob-re/a fed anx/etyj and we//-be/ng f/.e., wor/r mof/Vat/on, yob sat/sfecf/onj?"
02J 'To wnaf extent can aggregated /nd/wdua/ data on yob characteristics exp/a/n hea/fh and we//-
be/ng?"
Q3) "Do aggregated /nd/v/dua/ data add exp/a/ned variance to the exp/a/ned variance by /nd/V/dua/
variab/es w/fh respect to hea/th and we//-be/ng?"
Secondly, we extend and partly integrate our questions by means of the following
hypothesis, as described in chapter 3:
H/J '7ob autonomy and yob demands have an interact/on effect iv/fh respect to hea/th on the one
hand, and we//-be/ng on the other."
In order to keep the work situation roughly constant across individuals within a given unit,
we only included health care workers with the same job level, namely registered nurses (cf.
Thomas, 1986). This restriction reduces the whole sample to 895 registered nurses. Eighty-
four per cent of the respondents were women, and the age ranged from 19 to 59 years
(M=30.7, SD=7.4). It should be noted that these demographic characteristics were not
significantly different from the initial sample of 1,437 health care workers (gender:
X'(1)=09, p=n.s.; age: t=.02, p=n.s.).
6.3.2 Data ana/ys/s
Much behavioural and social research involves hierarchical data structures. Conventional
statistical techniques (e.g., ordinary regression analysis) ignore this hierarchy and may,
therefore, lead to incorrect results (Bryk & Raudenbush, 1992; Hox, 1994; Hox & Kreft, 1994).
In the multi-occupation studies regarding the JD-C Model, for example, occupational
grouping was used as a measure of 'objective' differences between jobs relevant to job
redesign (e.g., Karasek & Theorell, 1990; Schwartz, Pieper & Karasek, 1988). Although this
method appears to be a slight improvement on the use of observers' ratings, it is still very
conservative and too indirect to isolate the two job characteristics (Frese & Zapf, 1988;
Ganster & Schaubroeck, 1991; Kasl, 1989). More specifically, information is lost if data are
aggregated to mean group scores. There is a great deal of imprecision as a result of the
inability to deal with variability in job characteristics w/t/i/n the group (Ganster & Fusilier,
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1989; Landsbergis, Schurman, Israel, Schnall, Hugentobler, Cahill & Baker, 1993).
Consequently, the statistical analysis loses power (Hox, 1994). Furthermore, employees
within the same occupational or organizational group tend to be similar to each other,
because of, for instance, selection processes. As a result, the average (intra group)
correlation between variables measured on employees from the same identity or organiza-
tional group will be higher than the average correlation between variables measured on
employees from different groups. Conventional statistical techniques, however, lean heavily
on the assumption of independence of observations. A common problem with these
techniques is that the statistical dependence among the scores of employees within the
same group is discounted. All observations are regarded as independent, when in fact there
is dependence (Hox, 1994; Vancouver, Millsap & Peters, 1994). Violation of the assumption
of independence of observations may cause too small estimates of the standard errors of
conventional statistical techniques (Bryk & Raudenbush, 1992). This negative bias in turn
may lead to spurious 'significant' findings.
A final problem is that in small groups, the group averages will have large standard errors.
Conventional statistical analysis using group means will be unusable to separate systematic
variation from sampling error (Vancouver, Millsap & Peters, 1994).
Recent developments in statistical theory with regard to the estimation of hierarchical linear
models allow us to take the hierarchy in data into account (Aitkin & Longford, 1986). In this
so-called "multi-level research", the data structure in the population is hierarchical, and the
data are viewed as a multistage sample from this hierarchical population. For example, in
organizational research, the population consists of organizations, units within these organi-
zations, and employees within these units.
With the help of multi-level models we can formulate and test hypotheses about
relationships occurring at different levels and even across levels. In the present study, a
three-level model is used (cf. Bryk & Raudenbush, 1992, chapter 8). First, the macro-level
contains a random sample of 16 institutions. Second, there are 64 units at the meso-level.
Finally, there are 895 nurses assumed to be randomly sampled per unit (micro-level).
The basic hierarchical regression model for a three-level data set can be formulated as
equation 6.1:
in which the subscript i refers to the micro-level, j to the meso-level, and k to the macro-
level. The subscript h indexes the independent variable x and the corresponding regression
parameter B. Equation 6.1 is the general micro-level model. In the multi-level model,
regression coefficients (3) of micro-level predictors may vary across meso-level units (units)
and across macro-level units (institutions), randomly and/or as a linear function of a meso-
level or macro-level fixed factor (see Bryk & Raudenbush, 1992). In our model we assume
(equation 6.2):
5
Bo,k = Bo + X YoqZq + Uo,k + VQ|C (6.2)
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in which z, to Z5 represent the dummy variables for type of unit (fixed factors), u ^ the
random effect of the factor unit within type of unit, and VQI< the random effect of the factor
institution.
Explicit hypotheses about the interaction between our predictor variables on the one hand,
and the random factors unit and institution on the other were absent. Therefore, we
restricted our analyses to random variation between units and institutions in the intercepts
only, which represents random (main) effects of the factors unit and institution. Thus, the
other regression coefficients (6, to 6 )^ are assumed to be constant across units and
institutions, which implies non-interaction between fixed factors (xs) and random factors
(unit and institution).
This results in a multi-level model in which the intercept may vary at two levels: units and
institutions. Additionally, some meso-level and macro-level fixed factors can be introduced to
explain variability. For our purpose we only included meso-level, aggregated, characteristics.
Taken together, multi-level analysis has several advantages in comparison with conventional
statistical techniques. First, data from more than one hierarchical level can be included in
the analysis. Second, the statistical dependence is explicitly modelled in the hierarchical
model. Finally, the multi-level model separates unsystematic sampling error from systematic
variation due to group-level influences. This separation is especially important when sample
sizes within groups are rather small.
In this study the multi-level models are estimated and fitted with the computer programme
VARCL'(V4ffiance Component analysis by maximum Likelihood; Longford, 1993).
MODEL BUILDING
The strategy for model building within VARCL is to follow the questions and hypothesis, as
described earlier. The first model that is fitted (model 1) is an empty model: a fully uncondi-
tional model without predictors at any level apart from the random effects of units and
institutions. This model represents the (unexplained) variation of the outcome variables at
each level (nurse, unit and institution). In case of significant unit and institution effects we
will have to perform multi-level analyses rather than ordinary linear regression analyses. The
second model includes all covariables; that is, gender, age and type of unit. The question is
how much variance can first be explained by these variables. The third model contains the
covariables of model 2 and the individual - micro-level - job characteristics. How much of
the total variance can be explained by the individual job characteristics? The fourth model
again includes the covariables of model 2, but now the aggregated job characteristics are
added at the unit level. How much variance can be explained by these aggregated
variables? The fifth model contains all covariables and predictors at both the micro-level and
the meso-level. The questions are, first, whether the aggregated variables add explained
variance to model 3, and, second, how much variance can be explained by both individual
and aggregated variables. Finally, model 6 is a parsimonious model based upon the best
fitting model (i.e., model 3 or model 5). Within this simplified model, non-significant
interaction terms are deleted in order to interpret main effects (cf. Aiken & West, 1991).
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In order to test the interaction hypothesis, we performed multi-level regression analyses
including a multiplicative interaction term for all outcome variables. The multiplicative term
was computed from the grand mean centred* scores of job demands and job autonomy, for
the individual variables (model 3) and aggregated variables (model 4), respectively (cf. Aiken
& West, 1991; Kleinbaum, Kupper & Muller, 1988).
6.3.3 I7esu/ts
The means, standard deviations, empirical ranges and zero-order Pearson correlations of the
study variables are presented in appendix 4, tables A4.1 and A4.2. Note that there are two
covariables at the micro-level (i.e., gender and age) and five dummy variables at the meso-
level, controlling for the six types of units. The Intensive Care Unit (ICU) is the reference
category and has the value zero on all five dummy variables. At the meso-level, the
predictor variables job demands and job autonomy consist of aggregated individual data
(i.e., the mean group score per unit).
The first model within VARCL is an empty model with only one fixed effect, namely the
intercept (the average individual mean) and two random effects of the factors units and
institutions. Significance of the random effects of units and institutions within VARCL was
tested by computing the deviance (D) for the ordinary regression model (a regression model
without these random effects). The difference between this deviance and the deviance of
our multi-level null model has a %'-distribution with two degrees of freedom under Hg such
that there are neither unit nor institution effects (e.g., Bryk & Raudenbush, 1992;
Kleinbaum, Kupper & Muller, 1988). For all outcome variables, the results showed that the
difference between the two deviances is significant, which means that Hg was rejected. We
may conclude that there are differences between units and/or institutions with respect to all
outcome variables. The variance in these variables is mainly a function of individual
differences (at least 85.7%), but unit and institution differences together explain some of
the variance (at least 5.6%). So, multi-level regression analyses rather than ordinary
regression analyses have to be performed.
The results of the multi-level regression analyses with emotional exhaustion as outcome
variable are given in table 6.2. In the second model of table 6.2, all covariables are entered
including (1) gender and age at the individual level, and (2) the five unit dummy variables at
the unit level.
Different models can be compared with respect to predictive power by a likelihood ratio test
(Bosker & Snijders, 1990; Bryk & Raudenbush, 1992). Deviance (D) is computed for each
model and the difference between the deviance statistics (AD) is used to test the
hypotheses. If one model is a special, reduced, version of the other model, this difference
has a x'-distribution under HQ that the extended model does not predict better than the
reduced model. Critical values of the ^'-statistic mean that the - reduced - model is too
simple a description of the data (e.g., Kleinbaum, Kupper & Muller, 1988). After entering
the covariables, the overall model fit improved (AD(7)= 16.70, p<05). This implies that
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Table 6.2 fiesu/rs of fhe mu/f/-/eve/ regress/on ana/yses w/fn respecf to emof/ona/ exnausf/on fp-va/ues
based on approx/mafe Sfandard Errors provided by VCA/?Ci.J
Model
Grand mean (8Q)
Individual level
gender
age
job demands
job autonomy
dem x aut
Unit level
job demands
job autonomy
dem x aut
type of unit #
psychiatric
internal
surgical
somatic
psycho-geriatric
Variance decomposition
individual level
unit level
institution level
Model fit
deviance (D)
A model 1 (AD)
A model 2 (AD)
A model 3 (AD)
Adf
R'
1
1.76
b
b
o.'
.680
.071
.013
2256.30
2
1.69
b
-.12
-.01
b
.52*
.30*
.46*
.37*
.36*
.678
.038
.023
2239.60
16.70*
7
3.3%
3
1.76
b
-.10
-.00
.73*
-.04
-.02
b
.55*
.12
.24*
.06
.20*
<V
.561
.011
.002
2040.54
199.06*
3
24.9%
4
1.83
b
-.13
-.00
b
.81*
-.10
-.64
.52*
.12
.24*
-.01
.17
<V
.676
.003
.000
2193.51
46.09*
3
11.1%
5
1.78
b
-.09
-.00
.71*
-.04
.01
b
.10
-.07
-.65
.52*
.11
.23*
-.01
.17
OP'
.560
.010
.000
2035.99
4.55
3
25.4%
6
1.76
b(B)
-.10
-.00
.73* (.47)
-.04 (-.03)
b
.56*
.11
.24*
.07
.20*
.561
.012
.002
2040.62
.08
1
24.7%
* p< 05 regression coefficients: b=unstandardized and 6=standardized # reference category: ICU
model 2 has a better fit than model 1 and that the covariables have to be taken into
account in our subsequent analyses. The total modelled, or explained, proportion of
variance (R') is 3.3 per cent. For a random intercept model this parameter can be estimated
as the proportional reduction in mean squared prediction error due to predictor variables
(see also Snijders & Bosker, 1994).
Entering individual variables in model 2 again improved the overall model fit (AD(3)=199.06,
p<.05). This means that model 3 has a better fit than model 2, and reduces unexplained
variance at all three levels (modelled variance: 24.9%). The interaction term of job demands
and job autonomy, however, is not significant.
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In our next model aggregated variables were entered instead of individual variables in order
to explain differences in emotional exhaustion. The results are presented in table 6.2, model
4. Model 4 shows a better fit than model 2 (AD(3)=46.09, p<05). The aggregated variables
contribute to the explanation of emotional exhaustion as well. The modelled variance ts
11.1 per cent, which reduces unexplained variance at the unit and institution level Again,
the interaction term is not significant.
Model 5 examines whether aggregated variables add variance to model 3. Table 6.2 shows
that model 5 does nof have a better fit than model 3 (AD(3)=4.55, p=n.s). The effects of
the aggregated variables in model 5 appear to be modest. Model 6 shows the best fitting
model (i.e., model 3) with an eliminated non-significant interaction term at the individual
level. In order to interpret the linear additive relationships correctly, the standardized
regression coefficients (I3s) are presented in parentheses in the last column of tables 6.2 to
6.5 (cf. Aiken & West, 1991; Hox, 1994; Jaccard, Turrisi & Wan, 1990). It appears that the
individual job demands have a significant positive relationship with emotional exhaustion.
In other words, higher levels of individual job demands are associated with higher levels of
emotional exhaustion.
Table 6.3 presents the results of the multi-level regression analyses with job-related anxiety
as the outcome variable. Model 2 contains the results for the covariables. Entering these
variables improved model fit (AD(7)=18.55, p<05). The modelled variance (R') is 3.2 per
cent. The individual variables were entered in the next model (model 3). This model shows a
better fit than model 2 (AD(3)=44.48, p<.05), which indicates that the individual variables
contribute to the explanation of anxiety. More specifically, model 3 reduces unexplained
variance at the individual and unit levels (modelled variance: 8.5%). In our fourth model
only the aggregated variables were entered. Once more the aggregated variables contribute
to the explanation of the outcome variable (AD(3)=25.15, p<.05). Entering the aggregated
variables in the model reduces unexplained variance at the unit level in particular (modelled
variance: 6.3%).
Compared with model 3, model 5 does nof lead to an improvement in model fit
(AD(3)=6.07, p=n.s.). This means that the remaining unexplained variance in model 3
cannot be explained by the aggregated variables. The total modelled variance is 9.1 per
cent. Finally, the parsimonious model (i.e., model 6) shows that the individual job demands
have a significant positive association with anxiety. That is, higher levels of individual job
demands are related to higher levels of job-related anxiety.
The results of the multi-level regression analyses with work motivation are presented in
table 6.4. Entering the covariables in model 2 improved model fit (AD(7)=29.87, p<.05).
In model 3 the individual variables were entered. The individual variables contribute signifi-
cantly to the explanation of work motivation (AD(3)=29.04, p<.05). The whole modelled
variance at all three levels is 10.6 per cent. The three aggregated variables instead of the
individual variables were entered in the fourth model. Model 4 has a better fit than model 2
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flesu/fs of trie mu/f/'-/eve/ regress/on ana/yses vv/fn respect to yob-re/a fed anx/efy fp-va/ues based
on approx/mafe Standard Errors proWdecf fay
Model
Grand mean (BQ)
Individual level
gender
age
job demands
job autonomy
dem x aut
Unit level
job demands
job autonomy
dem x aut
type of unit #
psychiatric
internal
surgical
somatic
psycho-geriatric
Variance decomposition
individual level
unit level
institution level
Model fit
deviance (D)
A model 1 (AD)
A model 2 (AD)
A model 3 (AD)
Adf
R'
1
1.47
b
b
.178
.011
.000
1031.60
2
1.52
b
-.02
-.00
b
.23*
.04
.05
.01
.00
.178
.005
.000
1013.05
18.55*
7
3.2%
3
1.54
b
-.01
-.00
.18*
.01
-.05
b
.23*
.00
.00
-.06
-.04
Of'
.173
.000
.000
968.57
44.48*
3
8.5%
4
1.56
b
-.01
-.00
b
.25*
.01
-.31
.22*
-.01
-.01
-.09
-.04
<V
.177
.000
.000
987.90
25.15*
3
6.3%
5
1.55
b
-.01
-.00
.15*
.00
-.03
b
.10
.01
-.28
.22*
-.01
-.01
-.09
-.05
<V
.172
.000
.000
962.50
6.07
3
9.1%
6
1.54
b(6)
-.01
-.00
.18* (.23)
.01 (.01)
b
.24*
-.00
.00
-.05
-.03
<V
.173
.000
.000
969.91
1.34
1
8.5%
* p<.05 regression coefficients: b=unstandardized and S=standardized # reference category: ICU
(AD(3)=16.29, p^.05), indicating that the aggregated variables explain some of the variance
of work motivation, particularly at the unit level (modelled variance: 10.4%).
Model 5 provides a significant improvement in model fit compared with model 3
(AD(3)=11.71, p<05). The aggregated variables are able to explain some variance that
cannot be explained by the individual variables. The entire modelled variance is 12.8 per
cent. Finally, model 6 shows a significant positive interaction effect at the individual level.
Added to this, the aggregated job demands have a significant negative relationship with
work motivation. In other words, higher levels of aggregated job demands are associated
with lower levels of work motivation.
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Table 6.4 /?esu/ts of trie mu/f/-/eye/ regress/on ana/yses w/fh respect to worilr mof/Vaf/on (p-ra/ues based on
approx/mafe Standard Errors provided by V/ARQj
Model 1 2 3 4 5 6
Grand mean (BQ) 3.77 4.31 4.31 4.23 4.25 4.24
individual level b(B)
gender
age
job demands
job autonomy
dem x aut
.09
-.01
.10
-.01
.02
.21*
.14*
.09
-.01
.10
-.01
.07
.20*
.13*
.11
-.01
.07
.20*
.14*
Unit level b
job demands
job autonomy
dem x aut
type of unit #
psychiatric
internal
surgical
somatic
psycho-geriatric
-.29*
-.18
-.17
-.47*
-.44*
-.31*
-.20
-.16
-.40*
-.41*
-.24*
.39*
.52
-.33*
-.15
-.08
-.24*
-.34*
-.31*
.19
.36
-.32*
-.16
-.08
-.24*
-.34*
,33* (-.16)
.13 (.05)
-.34*
-.14
-.07
-.26*
-.34*
Variance decomposition
individual level
unit level
institution level
Model fit
.403
.046
.021
.397
.036
.004
oV
.386
.034
.000
.397
.024
.000
a/
.385
.025
.000
.385
.026
.000
deviance (D)
A model 1 (AD)
A model 2 (AD)
A model 3 (AD)
A model 5 (AD)
Adf
1796.80 1766.93 1737.89 1750.64
29.87*
29.04* 16.29*
1726.18 1727.28
7
7.0%
3
10.6%
3
10.4%
11.71*
3
12.8%
1.10
1
12.6%
* p^.05 regression coefficients: b=unstandardized and 8=standardized # reference category: ICU
The technique for examining the interaction between job demands and job autonomy is
plotting the equations (cf. Aiken & West, 1991). Following the method of Cohen and
Cohen (1983), values of the predictor variables were chosen one standard deviation below
and above the mean. Simple regression lines were then generated by entering these values
in the regression equation. The results of the computations of these simple regression
equations are given in figure 6.2.
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high demands
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low autonomy
Figure 6.2 Graph/ca/ representation of the inferacf/on among yob demands and /o£> autonomy in the
pred/ct/on of wo/* mof/Vaf/on (ïnd/V/dua/ /eve/j
The interaction term at individual level with regard to work motivation shows that job
demands and work motivation are slightly positively related at /wg/? levels of autonomy. At
the same time, however, demands and motivation are slightly negatively associated in the
case of tow levels of autonomy.
Finally, table 6.5 shows the results of the multi-level regression analyses with job
satisfaction. The model fit improved significantly when the covariables are entered in the
model (AD(7)=23.62, p<05). The modelled variance is 4.7 per cent. Model 3 includes the
three individual variables, and shows a significant improvement in model fit (AD(3)=37.50,
p<.05). Model 3 reduced unexplained variance at all three levels; the total explained
variance is 10.4 per cent. The fourth model contains the three aggregated variables, and
shows a significant improvement in model fit compared with model 2 (AD(3)=24.60, p<.05).
The entire explained variance of model 4 is 10.9 per cent.
Furthermore, the unit variables were added to model 3, and led to a significant increment in
fit of model 5 (AD(3)=12.14, p<.05). Once more the aggregated variables explain some
variance that is not explained by the individual variables. The entire modelled variance is
13.2 per cent. Finally, the simplified sixth model shows a significant positive interaction
effect at the unit level. Job demands and job autonomy at individual level have a significant
negative and positive association with job satisfaction, respectively. That is, higher levels of
individual job demands are related to lower levels of job satisfaction. Conversely, higher
levels of job autonomy are associated with higher levels of job satisfaction.
Figure 6.3 shows the graphical representation of the interaction between job demands and
job autonomy at unit level with regard to job satisfaction. It appears that job demands and
job satisfaction are positively associated in the case of /j/g/i levels of job autonomy. At tow
levels of job autonomy, however, job demands and job satisfaction are negatively related.
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Table 6.5
Model
fiesu/fs of the mu/f/-/eve/ regress/on ana/yses with
approximate Standard Errors prowded by MAflQJ
Grand mean (6g)
Individual level
1 2
3.88 3.97
b b
3
3.96
b
respect
4
3.90
b
to yob sat/sfacf/on
5
3.93
b
(p-va/ues based on
6
3.93
b(B)
gender
age
job demands
job autonomy
dem x aut
.23*
-.00
.23*
-.00
-.22*
.16*
.15
.21*
-.00
.22*
-.00
-.18*
.15*
.12
.21*
-.00
-.19*
.15*
(-.12)
(.10)
Unit level b
job demands
job autonomy
dem x aut
type of unit #
psychiatri
internal
surgical
somatic
psycho-geriatric
-.52*
-.09
-.22
-.31
-.19
-.54*
-.05
-.15
.17
.12
-.40*
.50*
1.25*
-.53*
-.05
-.09
.04
-.04
-.22
.35
1.12*
-.53*
-.05
-.09
.04
-.03
-.22
.35
1.26*
-.53*
-.05
-.09
.03
-.04
Variance decomposition
individual level
unit level
institution level
Model fit
oy
.628
.085
.024
.621
.049
.032
.604
.035
.021
.620
.026
.011
.602
.028
.010
.604
.027
.010
deviance (D)
A model 1 (AD)
A model 2 (AD)
A model 3 (AD)
A model 5 (AD)
Adf
R'
2197.32 2173.70 2136.20
23.62*
37.50*
2149.10 2124.06 2126.29
7
4.7%
3
10.4%
24.60*
3
10.9%
12.14*
2.23
3 1
13.2% 13.0%
* p< 05 regression coefficients: b=unstandardized and 6=standardized # reference category: ICU
In multi-level literature, our aggregated variables are considered to be confexfua/ efYecfs
(Bosker & Snijders, 1991; Raudenbush, 1989). The classic formulation of a contextual effect
model involves a regression equation including both the individual variable(s) and the group
variable(s). However, such a model might suffer from high collinearity, leading to poor
precision in model fit (Aitkin & Longford, 1986).
Our models 5 (tables 6.2 to 6.5) are such contextual effect models. To test whether
the models are subject to high collinearity, we carried out ordinary regression analyses of
model 5 with all four outcome variables. Collinearity was checked by means of the Variance
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Figure 6.3 Graph/ca/ represen fat/on of the interaction among /ob demands and yob autonomy ;n the
predict/on of yob satisfaction (un/f /eve/J
Inflation Factor (VIF). A rule of thumb for evaluating VIFs is that one should be concerned
about any value larger than 10.0 (Kleinbaum, Kupper & Muller, 1988). The VIFs in our
analyses did not exceed 3.3, which indicates that no collinearity problems are to be
expected. All in all, it can be concluded that our contextual effect models do not suffer from
high collinearity.
6.4 Testing the Demand-Control-Support Model
6.4. f /nfroduct/on
In this section we will test Johnson and Hall's (1988) Demand-Control-Support Model.
As we mentioned in chapter 3, there are few studies available in which all the relationships
in the DCS Model were estimated simultaneously. Therefore, we will try to evaluate the
model by means of covariance structure modelling, as is described in the next subsection
(6.4.2). We will not perform multi-level covariance structure modelling because: (1) this
rather complex technique is still in its infancy (for examples, see Hox, 1994; Muthén, 1994);
(2) unit as well as institutional random effects in MLA appeared to be small, especially after
entering covariables and predictor variables; and (3) the multi-level models 3 and 6 fitted
nearly equal (see also section 6.3). Subsection 6.4.3 deals with the results of the
hypothesized structural equation models. We intend to test the DCS Model by means of the
following hypothesis:
H2J "Vob autonomy, yob demands and worltp/ace soc/a/ support have an interaction effect w/fh
respect to hea/th (i.e., emotiona/ exhausf/bn, anx/efy) on the one hand, and we//-be/ng (i.e., yob
satinet/on, wort motivation,) on the other."
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Note that this model is tested against the null hypothesis that no interactive relationships
exist. In other words, no rejection of the null hypothesis means that linear additive effects of
the three job characteristics might be further examined, as postulated by Hackman and
Oldham(1980).
6.4.2 Data ana/ys/s
Structural equation modelling (SEM) can be used to study causal models like the DCS
Model. SEM can be considered a covariance structure analysis'; that is, a multivariate
technique which combines methodological and statistical contributions from the psycho-
metric theory as well as the econometric theory (Diamantopoulos, 1994; Scott Long,
1983b). Basically, covariance structure analysis contains two components: (1) the
measurement or factor-analytic model, which reduces observed variables to a smaller
number of latent factors; and (2) the structural equation model, which defines (causal)
relationships among these latent factors (cf. Jöreskog & Sörbom, 1989; Scott Long, 1983b).
In general, full covariance structure models consist of an integration of these two models.
The present chapter simplifies the covariance structure model by assuming that the latent
and observed variables are identical (i.e., each construct had only one operationalization). In
other words, there are no specified measurement models in the analyses. The measurement
models used have proved to be valid and reliable (see chapter 5 and section 6.2).
The basic objective of SEM is to provide a means of simultaneously testing hypothesized
substantive models to account for a pattern of covariation among the (latent) variables (cf.
Ecob & Cuttance, 1987). Accordingly, the general latent variable model' can be written as
equation 6.3:
n = BTI + H; + £ (6.3)
where B is a matrix of structural parameters relating the endogenous factors to one
another, r is a matrix of structural parameters relating the exogenous factors to the
endogenous factors, and £ is a vector of random disturbance terms, sometimes called errors
in equations. The latter represent a summary of all known and unknown influences of the
r|s which are uncorrelated with the £s. Furthermore, * represents the covariance matrix of
£, and H* reflects the covariance matrix of £ (Jöreskog & Sörbom, 1989; Scott Long, 198?b).
Just as latent factors and unique factors are assumed to be uncorrelated in the
measurement model, the exogenous variables and the errors in equations are assumed to
be uncorrelated in the structural equation model.
The statistical model used in SEM is based on the fundamental premise that the
corresponding theoretical model has been specified completely prior to any data analysis
(Bentler & Chou, 1987). In other words, the entire structure should be theoretically derived.
If the empirical data are examined a priori, and hypotheses are formed affer this
examination, the statistical model may become incorrect because one may be capitalizing
on chance data associations.
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So, the analysis is primarily confirmatory in nature: it investigates to what extent the
postulated structure is actually consistent with the data. This is done by computing the
estimated covariance matrix implied by the hypothesized model and comparing it to the
covariance matrix based on the empirical data.
The corresponding covariance structure analysis was performed using the LISREL 8
computer programme (Jöreskog & Sörbom, 1993a, 1993b). Jöreskog (1993) indicated
several fit indices to investigate the overall fit of the model, namely the chi-square statistic
(Chi-2, or xO, the LISREL adjusted goodness-of-fit index (AGFI), the root-mean-square error
of approximation (RMSEA; Browne & Cudeck 1993; Steiger, 1990), the non-normed fit
index (NNFI; Bentler & Bonett, 1980), and finally the cross-validation index (CVI; Browne &
Cudeck, 1993; Cudeck & Browne, 1983). The programme as well as the fit indices were
extensively described in chapter 5, and are therefore not repeated here.
First of all, gender (dummy variable) and age were introduced into the structural model as
potential confounders. Therefore, they have to be labelled as exogenous variables (cf.
Bollen, 1989, p. 126), and all other variables have to be labelled as endogenous variables
(i.e., job characteristics and outcomes). Furthermore, it is theoretically hardly defensible to
assume associations from gender and age to interactive terms. Consequently, these - eight -
relationships have initially been left out.
Next, four structural equation models were fitted to the two subsample covariance matrices
in three steps. First, the specified model M, was compared with a very restrictive (null)
model (Mg) and a less restrictive (null) model (Mg,). The former (Mg) is an independent
model that assumes zero relationships between all variables, whereas the latter (Mg,) is less
restrictive in the sense that only 6 parameters were fixed to zero. In order to study the
existence of linear additive relationships, the nested models M, and Mg, were compared by
a likelihood ratio test, as mentioned in chapter 5 and section 6.3. Second, two models with
and without interaction terms were compared (Mj and M,, respectively). Accordingly,
hypothesis H, (i.e., interactive relationships exist) was tested against the null hypothesis Hg
that there are no interaction effects (i.e., only linear additive relations exist).
Finally, in order to examine the robustness of the final model, a cross-validation procedure
was followed that has been suggested by Browne and Cudeck (1993). We employed a
double cross-validation in combination with a so-called "fixed-weights strategy" (cf. Cudeck
& Browne, 1983; Diamantopoulos, 1994; MacCallum, Roznowski, Mar & Reith, 1994). Both
split-sample covariance matrices were used to fit the proposed model and were mutually
cross-validated. The fixed-weights strategy implies that only those parameters which
represent the model-structure will be constrained (i.e., all linear weights). All variances and
covariances (including error and residual terms) are allowed to be re-estimated. The
rationale for this approach is that theoretical weights are identical for every individual in the
population and are therefore not affected by sampling. On the other hand, (co)variances
reflect (co)variation within a given group and, hence, are affected by sampling.
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g.4.3 Resu/fs
Prior to the LISREL analyses, the means, standard deviations, empirical ranges and zero-
order Pearson correlations of the variables were calculated (see appendix 4, tables A4.3 and
A4.4). Covariance matrices were used in order to analyse the SEMs. Figure 6.4 shows the
hypothetical structural equation model with interactive effects. The parameters to be
estimated are: (1) regression coefficients linking gender and age with job characteristics as
well as outcomes (r matrix); (2) regression coefficients linking job characteristics with
psychological outcomes (B); (3) covariances between the exogenous variables (O); (4)
residual covariances between the job characteristics OP). In addition, errors in equations
predicting the four outcome variables OP) are allowed to correlate. Error caused by misspeci-
fication of the model would be reflected by these correlations. Such misspecifications might
be caused by the existence of an additional variable that is not included in the model, but
nevertheless is necessary to explain more fully the outcome variables (cf. MacCallum,
Wegener, Uchino & Fabrigar, 1993; Scott Long, 1983b).
gender age
PSYCHOLOGICAL
OUTCOMES
I<X<N < - N
S» S. S. S. S. S>( d
Figure 6.4 77ie hypof/ies/zed Demand-Confro/-5upport (sfrucfura/ eguaf/onj Mode/
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After successful model identification tests'" have been performed, estimation of the model
parameters can proceed. First, we will investigate whether linear additive relationships exist
at all. The results of the nested models that address the linear additive relationships (i.e.,
Mg, and M,) are presented in table 6.6. The hypothesis tests showed that the linear additive
model M, has a better statistical fit than the model without linear additive relationships
(MQ,) in both the calibration sample and the validation sample (Ax'(12)=296.47, p<.001,
and Ax'(12)=266.59, p<.001, respectively). Thus, we can proceed with the next analyses
with regard to interactions.
The results of the nested models that address the interaction effects are presented in table
6.6 as well. Consider first the models with (M2) and without interaction effects (M,) of the
calibration sample. The hypothesis test showed that the difference between the two chi-
squares is not significant (Ax'(16)=20.54, p=n.s.), which means that HQ cannot be rejected".
In the calibration sample, the additive model has a better statistical fit than the interactive model.
Consider next the two competitive models (i.e., M, and M2) of the validation sample. Again,
the likelihood ratio test did not exceed a significant critical value (Ax'(16)=17.27, p=n.s),
indicating again that HQ cannot be rejected. The additive model fits better than the
interactive model in the validation sample.
Furthermore, model M, in both subsamples shows an acceptable fit as far as the practical fit
indices are concerned. The NNFIs are above .90, indicating that, strictly speaking, model
modifications are not necessary. Finally, we consider the cross-validation indices for the
models in both subsamples. The findings show that the additive model (M,) in the
calibration sample has the smallest discrepancy function value (CVI=.12); that is, this model
appears to be most stable.
Table 6.6 Goodness-of-fif ;nc//ces of nested sfrucfura/ mode/s and squared mu/f/p/e corre/af/ons of fhe four
psycho/og/ca/ outcomes (Demand-Confro/-5upporf Mode/,)
Model Chi-2
Calibration sample (n=665)
Null (MQ)
Null (MQ,)
Additive (M,)
Interactive (Mj)
Validation sample
Null (MQ)
Null (Mo,)
Additive (M,)
Interactive (M2)
Total sample (n=1
Additive (M,)
* p<05 ** p<01
1364.78***
331.93***
35.46
14.92
(n=667)
1126.71***
291.06***
24.47
7.20
.332)
39.29*
*** p<001
df
78
36
24
8
78
36
24
8
24
AGFI
.68
.84
.97
.96
.72
.86
.98
.98
.98
sat=satisfaction
RMSEA NNFI
.16
.11
.03
.04
.14
.10
.01
.00
.02
.50
.97
.95
.47
1.00
1.01
.98
CVI
1.69
.12
.14
2.06
.13
.14
sat
.16
.17
sat
.15
.15
sat
.15
mot
.11
.12
mot
.10
.10
mot
.10
; mot=motivation; exh=exhaustion;
I'
exh
.29
.29
exh
.25
.25
exh
.27
anx
.08
.08
anx
.07
.07
anx
.07
anx=anxiety
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INTERPRETING STRUCTURAL COEFFICIENTS
The SEMs performed have shown that the additive models (M,) in bof/i subsamples have
the best fit indices and are most stable. In order to interpret the structural coefficients of
these models as reliably as possible, raw data of both subsamples were combined into a
single covariance matrix (n=1,332). The chi-square statistic of the overall additive model M,
was just significant (p<.05), which means a poor statistical fit (table 6.6). The practical fit
indices, however, show an acceptable fit. The magnitude of the squared multiple
correlations (fV) of the outcome variables ranges from .07 for job-related anxiety to .27 for
emotional exhaustion (see model M,).
Figure 6.5 shows the estimated structural coefficients of the overall additive model. This
figure includes only the three job characteristics, the four psychological outcomes, and the
two covariables. In other words, the four higher-order terms have been left out. The
estimated structural coefficients can be interpreted as direct effects on the outcome
variables. For example, 3,, indicates that a unit change in the outcome variable TJ, results in a
change of B,, units in TI„ all other variables being held constant (Scott Long, 1983b). It should
be noted that only significant relationships between job characteristics and psychological
outcomes are shown". Added to this, in order to interpret the associations correctly, the
standardized coefficients are presented in the figure (cf. Aiken & West, 1991; Jaccard,
Turrisi&Wan, 1990).
gender age
JOB
CHARACTERISTICS
Figure 6.5 /./near add/t/Ve (sfrucfura/ eguaf/onj mode/ w/'fh s/gn/7/canf standard/zed coefY/rienrs
fp< 05, fwo-ta/7ed; tofa/samp/e: n= 7,332,)
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Regarding the estimated and significant parameters, it appears that job autonomy is
positively related with job satisfaction and work motivation. To be specific, high levels of job
autonomy are associated with high levels of job satisfaction and work motivation.
Additionally, job demands are positively related with emotional exhaustion and anxiety, and
negatively related with job satisfaction. In other words, high levels of job demands are
related to (1) high levels of emotional exhaustion and anxiety, and (2) low levels of job
satisfaction. Finally, workplace social support shows significant relationships with all four
outcome variables. High levels of social support are associated with high levels of job
satisfaction and work motivation, and with low levels of emotional exhaustion and anxiety.
6.5 Testing the Vitamin Model
6.5. f /nfroduct/on
So far, SEM indicated no evidence for interactive relationships between job characteristics
and psychological outcomes. In this section we will test various aspects of the Vitamin
Model (VM) of Warr (1987). More specifically, the question is whether job characteristics do
act like psychological 'vitamins' in ways as predicted by the model. In line with the VM, we
hypothesize that:
H3J "Job autonomy, yob demands and wor/r-re/afed sooa/ support are cu/v/7/near/y assoc/afed w/fh
hea/fh (i.e., exhaust/on, anx/ety), and we//-be/'ng f/'.e., yob saf/sfact/on, wo/t mof/Vaf/onj."
According to the categorization of job characteristics in CE features and AD features (see
chapter 3, table 3.1), AD patterns (U-shaped) are expected in the case of all three job
characteristics. Again, if the null hypothesis cannot be rejected, linear additive relationships
might be further investigated. The computation of higher-order terms (i.e., non-linear
terms) will be discussed in subsection 6.5.2. Finally, subsection 6.5.3 deals with the results
of the structural equation modelling.
6.5.2 Data ana/ys/s
Warr (1994) stated that multivariate and simultaneous tests of the VM are badly needed.
We will therefore employ a comprehensive structural equation model that allows for a
simultaneous test of various aspects of the model. Analogous to section 6.4, SEM with
double cross-validation was performed in order to test the multi-variable VM. Four structural
models were fitted to the two subsample covariance matrices in three steps. First, a linear
additive model M, was compared with two (null) models MQ and Mg,, and tested against
the latter by means of a likelihood ratio test (see also sections 6.3 and 6.4). Second, a model
Mj with non-linear effects was specified. Hypothesis H, (i.e., non-linear relationships exist)
was tested against the null hypothesis Hg that there are no non-linear relationships (i.e.,
only linear additive relations exist). Accordingly, the two nested models Mj and M, were
compared by a likelihood ratio test. Finally, the models fitted were refitted to the covariance
matrix of the other subsample, and vice versa.
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Again, gender (dummy variable) and age were introduced into the structural model as
potential confounders. Therefore, they have to be labelled as exogenous variables (cf.
Bollen, 1989, p. 126), and all other variables have to be labelled as endogenous variables
(i.e., job characteristics and psychological outcomes).
In addition, the VM suggests curvilinear relationships between job characteristics and psycho-
logical outcomes. Such relationships are appropriately modelled by including a linear as well
as a squared term of a particular variable (Bollen, 1989; Hayduk, 1987; Kenny & Judd,
1984). This was done by performing two analytic steps (cf. Aiken & West, 1991; Jaccard,
Turrisi & Wan, 1990): (1) the three job characteristics (i.e., job autonomy, job demands and
workplace social support) were mean-centred" in order to prevent multicollinearity; (2) the
squared terms of the job characteristics were computedfrom these centred variables. Finally, it
is theoretically scarcely defensible to postulate associations from gender and age to
curvilinear terms. Similar to the former model test (section 6.4), these - six - relationships
have initially been left out.
6.5.3 Kesu/ts
First of all, means, standard deviations, empirical ranges and zero-order Pearson correlations
of the studied variables were computed (see appendix 4, tables A4.5 and A4.6). Again,
covariance matrices were used in order to analyse the SEMs. The hypothetical structural
equation model with non-linear relationships is shown in figure 6.6. The parameters to be
estimated are: (1) regression coefficients linking gender and age with job characteristics as
well as psychological outcomes (F matrix); (2) regression coefficients linking the job charac-
teristics with the outcomes (B); (3) covariances between the exogenous variables (<t>); (4)
residual covariances between the job characteristics (4*). In addition, errors in equations
predicting the four outcome variables W are allowed to correlate.
The structural models were identified'" successfully; therefore, we are able to estimate the
model parameters. Again, we will first investigate whether linear additive relationships exist
at all. The results of the models that deal with the linear additive relationships (i.e., Mg, and
M,) are shown in table 6.7. The hypothesis tests showed that the linear additive model M,
has a better statistical fit than the model without linear additive relationships (Mg,) in the
calibration sample as well as the validation sample (Ax'(12)=296.48, p<.001, and
Ax*(12)=266.58, p<.001, respectively). So, we can continue with the non-linear analytic tests.
Table 6.7 also summarizes the results of the nested models that include non-linear effects.
Consider first the models without (M,) and with non-linear effects (Mj) of the calibration
sample. The hypothesis test showed that the difference between the two chi-squares is
significant (Ax*(12)=37.16, p<.001), which means that Hg is rejected". The non-linear model
has a better statistical fit than the linear model in the calibration sample. Consider next the
linear (M,) and non-linear model (Mj) of the validation sample. Again, the likelihood ratio
test exceeded a significant critical value (Ax'(12)=27.12, p<01), indicating that Hg is
rejected. Thus, the non-linear model fits better than the linear model in the validation
sample as well.
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gender
*
age
PSYCHOLOGICAL
OUTCOMES
Figure 6.6 77)e riyporries/zed Wfam/n (sfn/cfura/ equat/onj Mode/
However, values of NNFI are still below .90, which means that the models can be further
improved. The Modification Indices (Mis) of all four models revealed that one of the largest
Mis refers to the fixed parameter connecting age to the cross-product of job autonomy.
Since age is significantly correlated with the cross-product of job autonomy (see appendix 4,
table A4.6), the corresponding parameter has been relaxed in all models, resulting in four
respecified models (see table 6.7). It appears that the modified non-linear models j M j -
respecified) yield a non-significant chi-square value, which means a statistically good fit.
Moreover, all respecified models show acceptable practical fit values, and all NNFIs are
greater than or equal to .90.
Finally, we consider the cross-validation indices for the modified models in both subsamples.
The results show that model M,-respecified in the calibration sample has the smallest
discrepancy function value (CVI=.14), indicating the most stable model.
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Table 6.7 Goodness-of-f/f indices of nested structure/ mode/s and squared mu/tip/e corre/ations of the four
psycho/og/ca/ outcomes fWfamin Mode/J
Model Chi-2
Calibration sample (n=665)
Null (MQ)
Null (MQ,)
Linear (M,)
M,-respecified
Non-linear (Mj)
Mj-respecified
1064.70***
362.75***
66.27***
43.57***
29.11***
6.41
Validation sample (n=667)
Null (MQ)
Null (MQ,)
Linear (M,)
M,-respecified
Non-linear (Mj)
M2-respecified
Total sample (n=1,332)
Non-linear (M,)
918.86***
311.47***
44.89***
32.97*
17.77**
5.85
8.79
df
66
30
18
17
6
5
66
30
18
17
6
5
5
AGFI
.71
.81
.93
.95
.91
.98
.74
.83
.95
.96
.94
.98
.98
RMSEA
.15
.13
.06
.05
.08
.02
.14
.12
.05
.04
.05
.02
.02
NNFI
.27
.82
.90
.75
.98
.27
.88
.93
.85
.99
.97
CVI
1.38
.15
.14
.28
.22
1.60
.19
.15
.21
.17
sat
.16
.16
.19
.19
sat
.15
.15
.15
.15
sat
.17
mot
.11
.11
.11
.11
mot
.10
.10
.10
.10
mot
.10
exh
.29
.29
.31
.31
exh
.25
.25
.25
.25
exh
.28
anx
.08
.08
.09
.09
anx
.07
.07
.09
.09
anx
.08
*p<05**p<01 ***p<001 sat=satisfaction, mot=motivation; exh=exhaustion; anx=anxiety
INTERPRETING STRUCTURAL COEFFICIENTS
The respecified non-linear models in faofh subsamples yield the best fit indices. Both models,
however, do not appear to be very stable across subsamples. Consequently, to interpret the
estimated non-linear structural coefficients as reliably as possible, raw data of both
subsamples were merged into a single covariance matrix (n=1,332), that includes the three
job characteristics and their corresponding cross-products, the four outcomes variables, and
the two covariables. This overall non-linear model M, shows a statistically good fit and
acceptable practical f it indices (table 6.7). The magnitude of the squared multiple
correlations (R') of the outcome variables ranges f rom .08 for job-related anxiety to .28 for
emotional exhaustion (see model M,).
Figure 6.7 represents the estimated structural coefficients of the modified non-linear model
(M2-respecified), based on the whole sample. In order to interpret the non-linear
relationships correctly, significant FIML coefficients between job characteristics and psycho-
logical outcomes are shown" . It should be noted that there is one non-significant FIML
coefficient in the model (i.e., the dotted line f rom job autonomy to exhaustion) because of
hierarchical statistical procedures (cf. Bishop, Fienberg & Holland, 1975; Kleinbaum, Kupper
& Muller, 1988).
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gender
*
age
PSYCHOLOGICAL
OUTCOMES
/ ' * / * / ' *
Figure 6.7 A/on-//near Wfam/n fstrucfura/ ec/uat/on) Mode/ w/'f/i s/gn/ficanf FM. coeffic/enfs
(pfi.05, fwo-fa//ed; fofa/samp/e: n=;,332J
A closer inspection of the non-linear model in figure 6.7 reveals four significant curvilinear
relationships between:
1) job demands and anxiety;
2) job autonomy and emotional exhaustion;
3) social support and job satisfaction;
4) social support and emotional exhaustion.
In figures 6.8 to 6.11 the significant non-linear effects are graphically represented according
to the method described by Aiken and West (1991). Following hierarchical statistical
principles, the regression equation consists of the squared term as well as the main term of
a job characteristic. All other variables were assumed to have average levels and hence were
not involved in the equations. Except for figure 6.9, all other figures show the AD pattern as
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postulated by the VM. Since anxiety and emotional exhaustion are negative outcomes, the
expected AD pattern is indicated by a U-shape instead of an inverted U-shape (figures 6.8,
6.9 and 6.11). To be more specific, the results show that: (1) low and particularly high levels
of job demands are related with higher levels of job-related anxiety; (2) low and to a lesser
extent high levels of social support are associated with lower levels of job satisfaction as
well as higher feelings of exhaustion. Contrary to expectations, the curvilinear pattern of job
autonomy is somewhat different. Instead of a U-shaped curve, an inverted U-shaped curve
is found: low and high levels of job autonomy are associated with relatively tow levels of
exhaustion.
JOB-RELATED ANXIETY
-2 -1,5 -1 -0,5 0 0,5 1 1,5 2
JOB DEMANDS
F/gure 6.8
EMOTIONAL EXHAUSTION
-2 -1,5 -1 -0,5 0 0,5 1,0 1,5 2
JOB AUTONOMY
F/gure 6.9
JOB SATISFACTION
5r
EMOTIONAL EXHAUSTION
-1,5 -1 -0,5 0 0,5 1,0 1.5
SOCIAL SUPPORT
F/gure 6.70
-1,5 -1 -0,5
SOCIAL SUPPORT
0,5 1,0 1,5
F/gure 6.7 7
Figures 6.8-6.11 Grap/i/ca/ representations of the non-//near re/at/onsn/ps ffofa/ samp/e: n= 7,
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6.6 Summary
This chapter discussed the findings of our cross-sectional analysis. Health care workers from
the first measurement point were used as study sample. After some preparatory psycho-
metric analyses, we tested our theoretical models, which were described in chapter 3.
The analyses tried to provide an answer on (1) the assessment of job characteristics in the
prediction of psychological outcomes, and (2) the form of relationship between job charac-
teristics and psychological outcomes. Regarding the assessment of job characteristics in the
prediction of health and well-being, the results showed that emotional exhaustion and job-
related anxiety were predicted by the main effects of individual job demands as well as
aggregated job demands. However, the aggregated variables could not explain the
unexplained variance in the individual-level model. Additionally, work motivation and job
satisfaction were predicted by the interaction effects of job demands and job autonomy, at
individual and aggregated level, respectively. Moreover, the aggregated variables were able
to explain some variance that could not be explained by the individual variables. Finally, it
seemed that the significant relationships between aggregated variables and psychological
outcomes were quite similar to the relationships between individual variables and outcomes.
Regarding the particular form of relationship between job characteristics and psychological
outcomes, we found little support for interaction effects, and moderate support for
curvilinear effects. However, cross-validation showed that the linear structural models were
most stable. To be more specific, the results with respect to job autonomy showed evidence
for: (1) a positive interactive relationship (in combination with job demands) with respect to
work motivation and job satisfaction (MLA only); (2) a positive linear association with work
motivation and job satisfaction (MLA & SEM); and (3) a curvilinear relationship (inverted U-
shaped) with emotional exhaustion (SEM).
Altogether, the results indicated that (1) job autonomy is specially related with components
of well-being, (2) job demands are in particular associated with aspects of health, and (3)
workplace social support is related to both well-being and health.
So far, we have provided evidence for the form of relationships between job characteristics
(job autonomy in particular) and psychological outcomes. However, one question still needs
to be answered. That is, what is the d/recf/on of the relationship between job characteristics
and psychological outcomes? In other words, do job characteristics cause outcomes, or do
psychological outcomes affect perceptions of job characteristics? We will now turn to a
longitudinal panel analysis in the next chapter, which will deal with this particular query.
NOTES
1 Parts of this chapter are based on several manuscripts (cf. De Jonge, Van Breukelen, Landeweerd &
Nijhuis, 1995; De Jonge, Janssen & Van Breukelen, in press; De Jonge, Janssen & Landeweerd, 1994;
De Jonge, Schaufeli & Furda, 1995; De Jonge & Schaufeli, 1995).
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2. Strictly speaking, the analyses which will be performed are not complete model tests of the entire
Demand-Control-Support Model or the whole Vitamin Model. In fact, we will test only parts of these
models, because not all exogenous and endogenous variables proposed by the founders will be
involved. For convenience sake, we call our analyses a 'test' of the Demand-Control-Support Model and
a 'test' of the Vitamin Model.
3. For purposes of statistical identification and in order to establish the scale of metric, one of the free
parameters being estimated for each factor should be fixed to one (cf. Benson & Bandalos, 1992; Byrne,
1989).
4. A set of scores is centred by subtracting the overall mean from each 'individual' score. In that case,
centred scores have a mean of zero (cf. Kleinbaum, Kupper & Muller, 1988).
5. A halo effect is a tendency for the rating of one job characteristic to influence the ratings of other job
characteristics. It seems to be particularly strong in characteristics that are not clearly defined and not
easily observable (cf. Kerlinger, 1986).
6. The theoretical rationale for aggregating social support measures as well was not totally clear. In addi-
tion, the multi-level analysis described is meant to be explorative. Therefore, we tested only Karasek's
basic model.
7. Licence number: 90.LNA.01.023. Groningen: iec ProGAMMA.
8. In the literature, covariance structure analysis is also referred to as "structural equation modelling"
or "causal modelling" (cf. Diamantopoulos, 1994). In order to be consistent, and hence not confusing,
we prefer "covariance structure analysis" as the overall multivariate technique, while preserving
"structural equation modelling" for the specified second part of the technique.
9. The Greek symbols used are standard LISREL notation. Appendix 3 gives an English translation of the
symbols used.
10. The LISREL programme was used to check the identification status of the SEMs (cf. Hayduk, 1987;
Jöreskog & Sörbom, 1989). We first chose a set of reasonable values for all model parameters and
obtained the population covariance matrix I implied by these values. This created I was then entered as
'data' into LISREL in a run using the same initial estimates. If this results in the same estimated values as
those used to generate I , then it is most likely that the model is identified.
11. Generally, the assumption of a multinormal distribution for interaction terms as well as non-linear terms
is not tenable (Kenny & Judd, 1984). So, the presence of these nonnormal higher-order variables may
cause invalid FIML-based x'-tests and, as a consequence, invalid likelihood ratio test statistics. Whether
this was the case or not, we performed LISREL analyses with a polychoric correlation matrix and a
Weighted Least Squares (WLS) method of estimation (see Jöreskog & Sörbom, 1989, p. 192). The results
showed very small differences between the FIML estimator and the WLS estimator, which means that
the outcomes of the likelihood ratio tests were tenable.
12. Not surprisingly, several significant relationships exist between (1) demographic variables and job
characteristics, (2) demographic variables and outcomes, (3) job characteristics themselves, (4) outcomes
themselves, (5) demographic variables themselves, and (6) error terms. For the sake of brevity, their size
and magnitude are not shown in the figures. For a summary of these findings, see appendix 5, tables
A5.1orA5.2.
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LONGITUDINAL ANALYSIS
7.1 Introduction
This chapter contains the results of the analyses on the data from the panel survey. To be
more specific, we will use the health care workers who supplied the data at two
measurement points with a one-year interval (see chapter 4). The chapter has the following
structure:
Section 7.2 deals with two specific preliminary analyses. Firstly, we will perform a test of
measurement invariance of the second-order three-factor structure of the job characteristics
across time. Secondly, we will check for causal homogeneity in the sample. In the next
section (7.3), the outcomes of a longitudinal panel model are presented. Finally, section 7.4
is a summary of this chapter.
7.2 Preliminary analysis
In chapter 6 it was concluded that a second-order three-factor solution of job autonomy,
job demands, and workplace social support was a more parsimonious representation of five
first-order latent factors. We proceeded to test the factorial invariance of this structure over
time (cf. Byrne, 1989; see also chapter 5). If this three-factor model holds over time, change
scores will reflect changes in the job characteristics rather than changes in the factor
structure. Accordingly, several hypotheses were formulated in order to test:
1) the overall inequality of all factorial components (reflected by model A);
2) the equality of first-order factor loadings across time (reflected by model B; that is, Hg:
A,=A2, where 1 and 2 are the two measurement points);
3) the equality of second-order factor loadings across time (reflected by model C; that is,
HQ: I>r;);
4) the equality of second-order factor correlations across time (reflected by model D; that
is, HQ: <I>,=<I>2);
5) the equality of first-order error variances across measurement occasions (reflected by
model E; that is, Hg: ©,=©2);
6) the equality of second-order error variances across time (reflected by model F; that is,
HQ: V,=4y.
Similar to chapter 5, model A is our basic model, and mirrors a kind of alternative
hypothesis (H,). Covariance matrices which represent items of both measurement points
were used in order to analyse the longitudinal CFA models. A model in which certain
parameters are constrained to be equal across time was compared with a less restrictive
model in which the same parameters are free to take on any value. The difference in fit
between the model and the more restrictive model was computed. If the difference in chi-
square statistic (AChi-2, or Ax') is not significant, the hypothesis of an invariant pattern is
considered tenable.
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Again, it might be theoretically reasonable to impose an equality restriction on the second-
order factor loadings with regard to job autonomy and social support (i.e., Yn=Ï2i< Ï43=YS3.
764=774, and 796=Yio.6i see also chapter 6). Finally, missing observations were handled by
listwise deletion (i.e., a global missing value code for all items was assumed).
Table 7.1
Model
Model A
S/mu/faneous fesfs of invar/ance
Chi-2
2870.04***
tor r/ie second-order
df
1465
factor/a/ mode/
AChi-2
Cpane/ group; n=225j
Adf
Model B
Model C
Model D
Model E
Model F
2887.76***
2872.35***
2879.60***
2916.12***
2880.67***
1488
1468
1468
1493
1469
17.72
2.31
9.56*
46.08*
10.63*
23
3
3
28
4
* pS.05 ** p<01 *** p<001
Table 7.1 shows the results of the tests of factorial invariance. First, the overall chi-square
statistics are presented, indicating highly significant values. Second, the hypothesis of an
invariant pattern of first-order factor loadings was tested by examining the chi-square values
of model A and model B, respectively. The difference in chi-square was not significant,
indicating an invariant pattern of first-order factor loadings. Similarly, table 7.1 reports that
invariant patterns of second-order factor loadings are tenable. The difference in chi-square
was not significant. However, since the difference in chi-square between model A and
model D was (just) significant, the second-order factor correlations are not equal across the
two measurement points. Finally, both the first-order error variances and the second-order
error variances show significant chi-square differences, which means that these factors are
sources of inequality too. These two kinds of error variances are also not invariant over time.
Next we shall consider the test-retest reliability of the three measurement scales. These
values for job autonomy, job demands and social support are .64, .72 and .59, respectively.
This indicates that the scales are relatively stable over time.
In sum, the data support the conclusion that an invariant pattern of the three-factor
structure of job autonomy, job demands and workplace social support thus exists.
Additionally, the three factors seem to be relatively stable over time.
As we noted in chapter 4, a serious problem of panel studies is that of panel loss or
attrition. In our study, the question is whether disappearance from the sample is not the
outcome of a causal dynamic that is different from that of the survivors. To find out
whether this is the case or not, it is advisable to check for causal homogeneity in the sample
before performing the model tests (cf. Hagenaars, 1990; Kessler & Greenberg, 1981).
In other words, causal relationships should be (nearly) the same for respondents and non-
respondents (i.e., drop-outs). Therefore, cross-sectional multi-sample structural equation
analyses were performed to test whether the relationships are equal for both groups (i.e.,
261 respondents and 64 drop-outs of the first measurement). More specifically, we tested
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the hypothesis that the pattern of relationships between job characteristics and outcome
variables is invariant across groups (i.e., HQ: B,=B2, where 1 and 2 are the two groups). The
results showed that the difference in chi-square was not significant (Ax^(12)=9.09, p=n.s),
indicating that an invariant pattern of relationships is tenable. It seems therefore that
disappearance from the sample is not likely to be a result of different causa/ dynamics. Both
groups prove to be quite comparable in terms of internal consistency as well as in terms of
the pattern of relationships between job characteristics and psychological outcomes. We
will use this information in the discussion of this study (chapter 8).
7.3 Structural equation modelling of longitudinal panel data
7.3.7 /ntroducf/on
This section deals with a longitudinal test of our panel data. The previous tests of our
theoretical models, based on cross-sectional data, could only provide evidence for
associations between job characteristics and psychological outcomes. However, they could
not show evidence for causal predominance'. We could, for instance, not assess the effects
of earlier levels of job autonomy on the psychological outcomes.
We speak about a causa/ relationship between two variables X and Y if there is an
association of some sort between them, if there is evidence about the direction of causality,
and if other explanations can be ruled out (Frese & Zapf, 1988; Kessler & Greenberg, 1981).
For example, a statistical association between job autonomy and job satisfaction may mean
that job autonomy causes job satisfaction, but it may also mean that (1) satisfaction causes
autonomy, (2) autonomy and satisfaction are each causes of the other, or (3) there is error
in the measurement of job autonomy and job satisfaction.
All these possibilities are not mutually exclusive; some of them may be true at the same
time. Generally speaking, the goal will be to estimate the contribution of several
mechanisms to the observed correlation.
We will use a first-order model (i.e., a model with only linear additive effects over time) to
test causal relationships for several reasons. Firstly, it is theoretically hardly defensible to
assume a causal pattern from time 1 psychological outcomes to time 2 interactive or
curvilinear terms. Secondly, the results in chapter 6 showed evidence for (1) a linear additive
model, and (2) a curvilinear model, but only 4 out of 12 curvilinear terms (i.e., 33%)
appeared to be significant. The validity of the curvilinear findings is somewhat limited
accordingly. Moreover, cross-validation showed that the linear models were most stable.
Finally, the main purpose of the present chapter is not to test the form of associations, but
the d/recf/on of relationships.
The remainder of this section will be concerned with the evaluation of direction of causality.
Panel data will be used to detect causal priority between job characteristics and psycho-
logical outcomes. According to our theoretical models discussed in chapter 3, one central
hypothesis can be formulated:
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H4J "Job characteristics at measurement 7 /nf/uence bea/fh and we//-be/ng at measurement 2."
Added to this, two research questions will be posed in order to investigate a few alternative
propositions, which were mentioned in chapter 3.
Q4) "Do nea/t/i and we//-6e/ng at measurement 7 affect perceptions of yob characteristics at
measurement 2?"
05^ "Do yob c/iaracfer/sf/cs and hea/fh and we//-be/ng mufuaWy /nfluence' each other /n an
asymmetric way?"
In subsection 7.3.2, structural equation modelling applied to longitudinal data will be
explained. The final subsection deals with the findings of the hypothesized structural
equation models (7.3.3).
7.3.2 Data-ana/ys/s
We start our discussion of causal predominance in our panel data by describing the most
general model in which two variables X and Y are measured at time 1 and time 2.
The corresponding path diagram of this two-wave, two-variable model is shown in figure 7.1.
According to figure 7.1, six correlations among X,, X2, Y, and Y2 can be estimated: two
contemporaneous (or synchronous) correlations (X,Y, and X2Y2); two test-retest correlations
(X,X2 and Y,Yj); and two cross-lagged correlations (X,Y2 and Y ^ ) .
Figure 7.1 A genera/ two-wave, two-variab/e mode/
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Several statistical techniques have appeared for analysing panel data, such as cross-lagged
panel correlational analysis, path regression analysis, and structural equation modelling
(Rogosa, 1980, 1987).
Cross-lagged panel correlational analysis (CLPC) is a technique to assess the relative
importance of two variables in a causal analysis by comparing the lagged zero-order
correlations (cf. Campbell, 1963). Although this technique has been widely used in the
social sciences, it has received considerable criticism (e.g., Dooley, 1984; Hagenaars, 1990;
Kessler & Greenberg, 1981; Rogosa, 1980, 1987). The first critical point is concerned with
"synchronicity". The initial approach of comparing two cross-lagged correlations was
shown to be unsatisfactory, because misspecified causal lags can create significant cross-
lagged correlational differences even when they do not exist in reality. Second, potential
bias may be caused by a problem called "stationarity"; that is, causal processes are assumed
to be the same at both measurement points. If it happens that the relationship between
two variables changes through time, the cross-lagged correlations will attenuate in ways
unrelated to the causal influences. Third, lagged correlations are determined not only by
differences in causal influences, but also by the stabilities of the measurements scales. CLPC
will erroneously tend to favour the variable with the lower stability as the cause.
As a result, path regression analysis is preferred (e.g., Dooley, 1984; Kessler & Greenberg,
1981). This technique allows for a comparison of (cross-lagged) partial regression coeffi-
cients in a variety of ways. An additional advantage of this technique is to study a wider
variety of panel models (i.e., more than two variables) than the simple cross-lagged model.
However, in order to judge the fit of the model as a whole, taking into account all
equations simultaneously, we will perform a more comprehensive technique, namely
structural equation modelling.
Several assumptions about causal associations have to be made before we can /nfer causal
direction from parameter estimates. The first is that time 1 variables as well as time 2
variables are obtained each at the same time points, also called the synchronicity
assumption. This assumption is implicit in our two measurement points (see chapter 4). The
time 1 variables were measured in April-May 1993, and the time 2 variables about one year
later. The second assumption is stationarity, meaning that the causal structures for the
variables do not change over time (cf. James, Mulaik & Brett, 1982). We can check this
assumption by testing the equivalence of the synchronous correlations, which are the
associations between different variables at the same time points (i.e., X J Y ^ X J Y J in figure
7.1). Kenny (1975) introduces a third assumption called homogeneous stability. Equal test-
retest reliabilities for X and Y (measured without error) are consistent with this assumption.
However, differential stability can be controlled for by means of structural equation
modelling and, consequently, needs no further discussion.
A final assumption has to do with the self-containment of a structural equation model.
Technically, a structural equation model is self-contained if all relevant causes for the
outcome variables are included in the equations (James & James, 1989). This condition is
the Achilles heel of structural equation modelling because it is scarcely possible to know
whether this has been reasonably satisfied (James, 1980). To deal with the unmeasured
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variables problem statistically, errors in equations predicting the four outcome variables
(time 1 and time 2, respectively) are allowed to correlate (see also chapter 6). Moreover, in
the case of a not self-contained model, the actual degrees of bias in parameter estimates are
also unknown, and may not be severe in well-developed conceptual models (cf. James, 1980).
Figure 7.2 shows a variant of the general panel model, as shown in figure 7.1. Structural
equation modelling (SEM) with full information maximum likelihood (FIML) estimation was
used to assess the fit of this panel (structural equation) model. Note that the panel model
consists of regression coefficients linking the job characteristics with the outcomes
(numbered 1 and 2 in figure 7.2; B matrix), differential cross-lagged regression coefficients
(numbered 3 and 4 in figure 7.2; B), test-retest coefficients between the measurement
scales (B), covariances between the exogenous variables (<t>), residual covariances between
the job characteristics (*P), and errors in equations (4*). Moreover, time 1 gender (dummy
variable) and time 1 age were introduced into the panel model as potential confounders.
Consequently, these demographic characteristics were labelled as exogenous variables
(cf. Bollen, 1989, p. 126), and all other variables were labelled as endogenous variables (i.e.,
the job characteristics and psychological outcomes). Finally, we assume that gender and age
were directly related to the time 1 variables (F matrix), and only indirectly to the time 2
variables (i.e., by way of test-retest coefficients (B) from time 1 variables to time 2 variables).
Figure 7.2 /A /ong/fud/na/ pane/ (sfrucfura/ equation,) mode/
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Similar to the two previous chapters, several fit indices have been used to assess the overall
fit: the chi-square statistic (Chi-2, or x*); the LISREL adjusted goodness-of-fit index (AGFI); the
root-mean-square error of approximation (RMSEA); and the non-normed fit index (NNFI).
A number of structural models were fitted to the covariance matrix in several steps. Firstly,
two models with and without equivalent synchronous correlations were specified in order to
test the stationarity assumption (models M, and MQ,, respectively). Secondly, the best fitting
model was compared with four more complex models that are next most likely to the
hypothesized structural model:
1) a model with cross-lagged correlations from time 1 job characteristics to time 2 psycho-
logical outcomes (M2);
2) a model with cross-lagged correlations from time 1 psychological outcomes to time 2
job characteristics (M3);
3) a model with both cross-lagged correlational patterns (M4).
Finally, in the case of two significant cross-lagged patterns (i.e., model M4), we will test the
assumption of equal cross-lagged correlational patterns (model M5) in order to investigate
causal predominance of one of the patterns (cf. Rogosa, 1980).
In order to examine the robustness of the ultimate model, a cross-validation procedure was
followed (see also chapters 5 and 6). However, the obvious disadvantage of a cross-
validation procedure is that the data has to be split into two (or more) subsamples (Browne
& Cudeck, 1993; Camstra & Boomsma, 1992; Cudeck & Browne, 1983). The panel group of
the present study consists of 225 subjects (listwise). Cross-validation with such a small
sample size (n<300) tends to increase overall error and hence may lead to unstable results
(cf. Browne & Cudeck, 1993; Diamantopoulos, 1994; De Jonge, Janssen & Van Breukelen,
in press; MacCallum, Roznowski & Necowitz, 1992). To deal with this problem, Browne and
Cudeck (1989, 1993) suggest using single sample cross-validation indices, like the expected
value of the cross-validation index (ECVI). The ECVI is a measure of 'the discrepancy
between the fitted covariance matrix in the analysed sample and the expected covariance
matrix that would be obtained in another sample of the same size' (Jöreskog, 1993, p. 307).
All possible models must be estimated, ranked according the ECVI, and then the model with
the smallest value is chosen (Jöreskog, 1993). Possible reference models are the null model
(see chapter 6) and the saturated model (i.e., a trivial model in which each element of the
covariance matrix is regarded as a parameter; cf. Browne & Cudeck, 1993).
7.3.3 Resu/ts
Prior to the LISREL analyses, the means, standard deviations, empirical ranges, and zero-
order Pearson intercorrelations of the variables were computed (see appendix 4, tables A4.7
and A4.8). Covariance matrices were used in order to analyse the SEMs. The structural
models were identified successfully (see chapter 6, note 10). Therefore, we are able to
estimate the fit indices and model parameters.
Let us first consider the two basic models with and without equivalent synchronous
correlations (models M, and Mg,, respectively). These different nested models were
compared by a likelihood ratio test which was mentioned earlier (see also chapter 6). The
hypothesis test showed that the difference between the two chi-squares is not significant
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(Ax'(12)=12.51, p=n.s.), indicating that HQ cannot be rejected. The stationarity model (M,)
has no worse fit than the non-stationarity model (MQ,), meaning that the causal structures
for the variables do nof change over time.
Consider next the comparison of the stationarity model (M,) with more complex models.
Table 7.2 shows the results of these nested structural models.
Table 7.2 Goodness-of-fif /nd/ces of nested strucfura/ mode/s of r/ie four psycho/og/ca/ outcomes
(pane/ group; n=225)
Model
Stationarity (M,)
Cross JCrPOjtMj)
Cross PO1-JC2 (M3)
Both cross (MJ
Equal cross (M5)
Chi-2
145.55*"
108.69***
121.61***
81.91***
129.35***
df
68
56
56
44
56
comparison'
M,#Mj
M, #M3
M, #M<
M<#M5
AChi-2
36.86***
23.94*
58.12***
47.44***
Adf
12
12
24
12
* p<05 ** p<.01 *** p<001 JC=JobCharacteristics; PO=Psychological Outcomes
The first likelihood ratio test in table 7.2 shows that the difference between models with
and without cross-lagged constraints is significant (M, versus Mp: Ax'(12)=36.86, p<.001).
This means that our central hypothesis (H4) is confirmed: time 1 job characteristics influence
time 2 psychological outcomes. Alternatively, the second test shows that question Q4 is
confirmatively answered as well; the likelihood ratio test appears to be significant (M, versus
M3: Ax'(12)=23.94, p<.05). The psychological outcomes in measurement 1 are able to
influence the perceptions of job characteristics in measurement 2.
Furthermore, evidence exists that both types of cross-lagged patterns are valid' (M, versus
M4: Ax'(24)=58.12, p<.001). The question is, however, what kind of pattern has causal
predominance: do outcomes tend to occur after the job characteristics, or vice versa?
Therefore, we will test equality of cross-lagged patterns conditional on stationarity, as
shown in table 7.2 (model M5 versus model M,,). The likelihood ratio test shows that the
difference between the two models with and without equality constraints is significant
(Ax'(12)=47.44, p<.001). This means that the patterns are not equal; one of the patterns is
causally predominant. If we look at which of models Mj and M3 has the best fit, it appears
that model M2 does (see also table 7.3). Thus, the psychological outcomes tend to occur
after the perceptions of job characteristics, rather than vice versa.
To summarize these findings briefly, it appears that the central hypothesis (H4) of this
chapter has been confirmed. Time 1 job characteristics influence time 2 outcomes.
However, the results also indicate that alternative propositions cannot be ruled out: time 1
psychological outcomes are able to affect time 2 perceptions of job characteristics as well.
Moreover, job characteristics and psychological outcomes mutually influence each other in
an asymmetric way: there is some evidence of causal predominance of the job character-
istics over psychological outcomes.
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Table 7.3 Pracf/ca/ goodness-of"-r/f /nd/ces of nesfed strucfi/ra/ mode/s and squared mu/t/p/e corre/af/ons of"
fhe f/me 2 psycho/og/ca/ oufcomes (pane/ mode/; n=225)
Model
Null model (MQ,
Stationarity (M,)
Cross JC,-PÜ2(M2)
Cross PO,-JC2 (M3)
Both cross (M,,)
Equal cross (M5)
AGFI
.33
.86
.87
.86
.87
.85
RMSEA
.23
.07
.06
.07
.06
.08
NNFI
.91
.92
.90
.92
.89
ECVI
7.11
1.27
1.21
1.27
1.21
1.32
sat
.43
.43
.46
.46
.46
R' (time 2)
mot
.38
.39
.41
.43
.46
exh
.47
.51
.51
.55
.49
anx
.37
.38
.38
.40
.38
JC=Job Characteristics
POPsychological Outcomes
sat=satisfaction; mot=motivation
exh=exhaustion; anx=anxiety
Table 7.3 presents the practical f i t indices of the nested structural models. Model M Q is an
independent (null) model that assumes zero relationships between the variables. A
comparison of all models shows that models M j and M„ have the best fit. Absolutely
speaking (i.e., in terms of chi-square), model M4 shows the best f i t (see table 7.2).
Finally, the expected cross-validation index for model M<, (ECVI=1.21) is equal to or less than
the ECVIs for the other models f i t ted (ECVI>1.21) and less than the ECVI for the saturated
model (1.23). This rank order of competing models is the same as the rank order according
to the expected overall discrepancy. It can be concluded that the model M4 has a smaller
expected overall discrepancy than all but one of the competing models (i.e., except for M2),
yielding a closer fit. This means that model M4 seems to be the most stable model.
Furthermore, the magnitude of the squared multiple correlations (Ft') in model M4 ranges
from .40 for t ime 2 anxiety to .55 for time 2 emotional exhaustion.
Figure 7.3 represents the estimated structural coefficients of model M,,. It should be noted
that the estimates have been standardized and that only (1) significant relationships
between job characteristics and psychological outcomes, and (2) test-retest reliability coeffi-
cients are shown' .
First of all, the contemporaneous associations show in general a pattern similar to the cross-
sectional results which were described in chapter 6. In line w i th our expectations, the
pattern and magnitude were nearly the same as the findings in chapter 6. Only the
relationship between job autonomy and work motivation (see the dotted line in figure 7.3)
just did not reach the five per cent level of significance.
Regarding the significant cross-lagged parameters, it appears that t ime 1 job demands
influence t ime 2 emotional exhaustion. It is obvious f rom figure 7.3 that there are both
direct and indirect effects of t ime 1 job demands on t ime 2 emotional exhaustion. The sum
of the direct effect and all indirect effects is called the total effect (cf. Jöreskog & Sorborn,
1989, p. 122). The total effect^ of t ime 1 job demands on t ime 2 emotional exhaustion is
22 accordingly. Higher levels of job demands cause higher levels of emotional exhaustion.
In a similar vein, the total e f fec f of t ime 1 workplace social support on t ime 2 work
motivation is .18. Higher levels of social support lead to higher levels of work motivation.
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Conversely, it appears that time 1 work motivation has a direct, total effect of .12 on time 2
job autonomy. A higher level of work motivation causes a perception of more autonomy on
the job. Added to this, time 1 emotional exhaustion has a direct, total effect of .17 on time
2 job demands. In other words, higher levels of exhaustion lead to a perception of more job
demands.
Figure 7.3 The u/f/mafe /ong/'fud/na/ pane/ (sfrucfura/ eguaf/onj mode/ w/rh sfandard/zed coefficients
(mode/ M* p< 05, two-ta/7ed; n=225J
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7.4 Summary
In this chapter the longitudinal analyses have been discussed. Health care employees who
responded at the first measurement point as well as the second measurement point were
used as study group.
Analogously to chapter 6, some preliminary analyses and model testing were accomplished.
The preliminary analyses were twofold. First, the factorial invariance of the second-order
three-factor model from chapter 6 was tested. Second, a causal homogeneity check
between respondents and drop-outs was carried out.
Furthermore, the longitudinal structural model tests performed tried to provide an answer
on the d/recf/on of relationship between job characteristics and psychological outcomes.
The data support the conclusion that an invariant pattern of the three-factor solution of job
autonomy, job demands, and social support was tenable. In addition to this, the three latent
factors were relatively stable across time. Regarding the homogeneity check, it appeared
that both respondents and drop-outs prove to be quite comparable.
We performed SEM in order to provide simultaneous tests of the structural models fitted.
Firstly, the hypothesis test showed that the stationarity model was tenable, indicating that
the causal patterns for the variables did not change over time. Secondly, evidence existed
for a model with both cross-lagged correlational patterns; that is, (1) a pattern from time 1
job characteristics to time 2 psychological outcomes, and (2) a pattern from time 1 psycho-
logical outcomes to time 2 job characteristics. Moreover, causal predominance' was
detected for the former pattern over and above the latter. In other words, the psychological
outcomes tended to occur after the perceptions of job characteristics, rather than vice versa.
Finally, cross-validation showed that the best fitted model was also most stable.
To be more specific in regard to the significant relationships, two salient overall results can
be mentioned. First, the contemporaneous relationships showed a pattern rather
analogously to the cross-sectional results. Second, the findings indicated that: (1) higher
levels of time 1 job demands lead to higher levels of time 2 emotional exhaustion; and (2)
higher levels of time 1 social support cause higher levels of time 2 work motivation.
In contrast, higher levels of time 1 work motivation lead to higher levels of time 2 job
autonomy perceptions, and higher levels of time 1 emotional exhaustion cause a perception
of more time 2 job demands.
Taken together, it appears that hypothesis H4 has been confirmed. That is, time 1 job
characteristics influence time 2 psychological outcomes. Conversely, time 1 outcomes are
able to affect time 2 perceptions of job characteristics as well. Finally, there is some
evidence of causal predominance of the job characteristics over psychological outcomes,
which fits in with our theoretical models.
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NOTES
1. Causal predominance refers to an identification of the source as well as the direction of relationships.
Source is the variable that is causally predominant, and direction is whether the causally predominant
variable causes an increase or decrease in the other variable (cf. Rogosa, 1980).
2. A reciprocal relationship can occur contemporaneously or more gradually over time. Our data only allow
a check of lagged reciprocal effects, since we do not have enough information in proportion to the
parameters estimated (generally referred to as the identification problem of non-recursive models; see
also chapter 8).
3. For the two hypothesis tests concerning the reciprocal models M4 and M5 (i.e., M, versus M4, and M,,
versus M5), we used correlation matrices instead of covariance matrices as input files. The disadvantage
of the latter kind of matrix is that it does not have a standardized unit of measurement (e.g., Jöreskog &
Sörbom, 1989, p. 47). In the case of reciprocal relationships, the models have to be scale invariant in
order to provide a precise hypothesis test. Although not presented in table 7.2, the chi-square of model
M, using a correlation matrix is 140.03 (df=68, p<001).
4. For a summary of all findings, see appendix 5, table A5.3.
5. The direct effect of time 1 job demands on time 2 emotional exhaustion is -.28. The indirect effects of
time 1 demands on time 2 exhaustion go via three pathways, namely (1) time 2 demands, (2) time 1
exhaustion, and (3) time 1 exhaustion, time 2 demands. The sum of these indirect effects is .50. So, the
rotaJ effect of f/me 1 job demands on time 2 emotional exhaustion is (-.28+50=) .22.
Similarly, the direct effect of time 1 social support on time 2 work motivation is -.13. The indirect effects
of time 1 support on time 2 motivation go via two pathways; that is, via (1) time 2 support, and (2) time
1 motivation. The sum of these indirect effects is .31. Thus, the total effect of time 1 social support on
time 2 work motivation is (-.13+.31=) .18.
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Chapter S
GENERAL DISCUSSION
8.1 Introduction
The previous chapters addressed various theoretical as well as empirical issues concerning
job autonomy and its role in the relationship between job characteristics and well-being and
health. For that reason, three theoretical models were considered to be most relevant for
close examination of job characteristics-outcomes relationships. Moreover, a job autonomy
study like this derives its significance particularly from being embedded in a theoretical
framework. In other words, studying job autonomy can hardly be considered separately
from these theoretical models nor separately from related job characteristics.
In this final chapter, the research findings presented will be discussed and reconsidered.
An overview of the essential findings of the study will be given in section 8.2. The following
section gives due consideration to the study's methodological limitations in order to make
sense of the various findings and the conclusions drawn. The next two sections discuss
successively the theoretical and practical implications of the results. Section 8.6 speculates
about avenues for further research. Some final concluding remarks are presented in the last
section.
8.2 Summary of the main findings
8.2. f /nfroducf/on
We will now summarize the principal findings of the study in the sequence as presented in
the previous chapters. This section should not be read as a comprehensive summary of
specific findings; rather, we will be concerned with some general findings which we shall
discuss with special reference to job autonomy: (1) the conceptualization and, in particular,
the operationalization of the variables; (2) ways of assessing job characteristics in the
prediction of well-being and health; and (3) the relationship between job characteristics on
the one hand, and well-being and health on the other.
8.2.2 77ie concepfua/izat/on and operat/ona/Zzat/on of the variables
At the start of this study the literature on job autonomy was reviewed, and a typology of
job autonomy was developed. Based upon the relevant literature, it was argued that before
we can operationalize job autonomy, we need a clear conceptualization of it. Consequently,
job autonomy was explored as a multi-level and multi-facet concept. More specifically, job
autonomy was primarily considered as a relative property or characteristic of a job, which
impinges upon the employee and causes perceptions. Added to this, people can alter these
influences in different ways. In sum, we defined job autonomy as the worker's opportunity
or freedom, inherent in the job, to determine a variety of task elements, like the method of
working, the pace of work and the work goals.
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Next, a new measurement instrument was developed, namely the Maastricht Autonomy
Questionnaire, abbreviated MAQ'. Cross-sectional analysis showed that both a two-dimen-
sional scale (i.e., contextual and content autonomy) and a one-dimensional scale (i.e.,
overall job autonomy) were tenable. Moreover, the cross-sectional psychometric results
were successfully cross-validated as well. Finally, longitudinal analysis provided evidence for
equal factorial properties and relatively stable scales over time.
Regarding the other two job characteristics, the overall findings indicated a psychometrically
satisfying job demands instrument, but some psychometric problems with the social support
instrument, as far as the two subscales are concerned. In addition, this two-factor structure
showed a number of correlated error terms, which was greatly diminished after performing
a second-order confirmatory factor analysis. The resulting second-order factor "workplace
social support" showed acceptable psychometric properties.
Further psychometric findings of interest concern the four outcome variables (i.e., job
satisfaction, work motivation, emotional exhaustion and job-related anxiety). Except for the
factorial variance across time of work motivation, all outcome instruments showed good
and invariant factor solutions, acceptable internal consistencies and reasonable test-retest
reliabilities.
In sum, based upon a profound and clear conceptualization, the MAQ indicated a sound
operationalization of job autonomy. In addition to this, all but one of the other
measurement instruments showed acceptable factorial validities and reliabilities.
8.2.3 /nrffV/rfua/ and group assessment of yob c/iaracter/sf/cs
With respect to the assessment of job characteristics, the question was whether individual
assessment and an alternative (i.e., group) assessment of job characteristics are both able to
explain well-being and health. More specifically, this group assessment consisted of
aggregated individual data.
The results of the parsimonious multi-level models with regard to the adverse health
outcomes showed that high levels of 'individual' job demands were positively associated
with high levels of exhaustion and anxiety. Furthermore, the interaction term at individual
level with regard to work motivation indicated that job demands and work motivation were
slightly positively related at high levels of autonomy. At the same time, however, job
demands and work motivation were slightly negatively associated in the case of low levels
of autonomy. In addition, an interaction effect at aggregated level in regard to job
satisfaction was found. It appeared that aggregated job demands and job satisfaction were
positively related in the case of high levels of aggregated job autonomy. At low levels of job
autonomy, however, job demands and job satisfaction were negatively associated. Finally,
high levels of aggregated job demands were related with low levels of work motivation,
while high levels of 'individual' job autonomy were associated with high levels of job
satisfaction.
All in all, it may be concluded that individual job characteristics data as we// as aggregated
individual job characteristics data were related to well-being. On the other hand, only
individual job characteristics data were associated with adverse health outcomes, as far as
the parsimonious models were concerned.
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8.Z4 7ne re/at/ons/i/p between yob c/iaracterist/cs and
psyc/io/og/ca/ outcomes
Regarding the typical form of relationships between job characteristics on the one hand,
and well-being and health on the other, the current findings showed evidence for: (1) linear
interactive relationships in multi-level analysis (see above); (2) curvilinear relationships in
structural equation analysis; and (3) linear additive associations in both types of analysis.
The two interaction terms and several linear additive relationships detected in multi-level
analysis have been described in the former subsection. To be more specific with respect to
the curvilinear and linear additive relationships in structural equation analysis, it appeared
that low and high levels of job autonomy were related with relatively low levels of
emotional exhaustion; that is, an inverted U-shaped curve was found. Additionally, high
levels of job autonomy were - linearly - associated with (1) high levels of work motivation,
and (2) high levels of job satisfaction.
With respect to job demands, the results showed a curvilinear - U-shaped - relationship
between job demands and job-related anxiety. In other words, low and high levels of job
demands were associated with higher levels of anxiety. Furthermore, linear additive effects
were detected as well: high levels of job demands were related with low levels of job
satisfaction, and with high levels of exhaustion as well as high levels of anxiety.
The findings concerning workplace social support indicated two curvilinear relationships and
four linear additive associations. The former kind of relationships showed that low and to a
lesser extent high levels of social support were associated with lower levels of job
satisfaction (inverted U-shaped) as well as higher levels of emotional exhaustion (U-shaped).
The latter kind of relationships demonstrated that high levels of workplace social support
were linearly related with: (1) high levels of job satisfaction; (2) high levels of work
motivation; (3) low levels of emotional exhaustion; and (4) low levels of job-related anxiety.
Finally, cross-sectional cross-validation analysis showed the robustness of all structural
models analysed, and demonstrated that the linear additive models were most stable.
With regard to the d/recf/bn of the relationships between job characteristics and psycho-
logical outcomes, it appeared that time 1 work motivation has a positive effect on time 2
job autonomy. In other words, higher levels of time 1 work motivation caused a perception
of more job autonomy.
Regarding job demands, the findings showed evidence for a significant lagged relationship
between time 1 job demands and time 2 exhaustion. That is, higher levels of time 1
demands led to higher levels of time 2 emotional exhaustion. Added to this, evidence was
also found for a significant lagged relationship between time 1 exhaustion and time 2
demands: higher levels of time 1 emotional exhaustion caused a perception of higher levels
of time 2 job demands.
Finally, the results with respect to social support showed one significant lagged relationship:
higher levels of time 1 social support led to higher levels of time 2 motivation.
Furthermore, the two cross-sectional models at both measurement points indicated that the
causal structures for the job characteristics and psychological outcomes did not change over
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time. At both measurement points, job autonomy appeared to be positively associated with
job satisfaction: high levels of job autonomy were related with high levels of job
satisfaction.
Similar to the findings of chapter 6, high levels of job demands were associated with low
levels of job satisfaction, and related with high levels of exhaustion and anxiety, respectively.
In addition to this, high levels of social support were related with high levels of satisfaction
as well as high levels of motivation. Regarding the adverse health outcomes, the results
showed negative relationships between social support on the one hand, and exhaustion and
anxiety on the other. Low levels of social support were associated with high levels of
exhaustion as well as high levels of anxiety.
Summarizing these primary outcomes, we may tentatively conclude that:
1) Job autonomy, considered as a multi-level and multi-facet job characteristic, can be
defined as the employee's opportunities or freedom, inherent in the job, to determine a
variety of task elements.
2) The Maastricht Autonomy Questionnaire indicated a sound operationalization of job
autonomy. Additionally, all but one of the other measurement instruments used (i.e.,
work motivation) showed acceptable psychometric properties in terms of factorial
validity as well as reliability.
3) Multi-level analysis suggested that both individual assessment and group assessment of
job characteristics were associated with well-being. Individual assessment of job charac-
teristics was related with adverse health.
4) Multi-level analysis revealed linear interactive relationships of job autonomy and job
demands in regard to well-being, and linear additive associations of both job charac-
teristics with respect to well-being and health.
5) Cross-sectional structural equation modelling showed curvilinear relationships as well as
linear additive relationships of job autonomy, job demands and social support in regard
to well-being and health. What is more, cross-validation showed that the linear additive
relationships were most stable.
6) Longitudinal structural equation analysis indicated lagged reciprocal relationships between
the three job characteristics and psychological outcomes. Furthermore, causal structures
for job characteristics and psychological outcomes did not appear to be variant across time.
8.3 Methodological considerations
So far, we have summarized the essential findings of this thesis with respect to the three job
characteristics examined. However, the present study shares several methodological
limitations with other comparable studies. In order to examine the validity of the results, it
seems worthwhile discussing the methodological issues inherent in the study. The conside-
rations presented will concentrate on: (1) the research method; (2) the measurement
instruments; and (3) the statistical analysis.
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RESEARCH METHOD
In chapter 4 we already discussed some panel design problems. One of these problems
merits further attention: panel mortality, or attrition. If non-response does not occur
completely at random, attrition may threaten the statistical conclusion validity (Cook &
Campbell, 1979; Hagenaars, 1990). Our two comparisons of panel members and drop-outs
(i.e., demographic differences (chapter 4) and causal relationships (chapter 7), respectively)
suggest that the non-response seemed not to bias systematically the main findings. More
specifically, this non-response reduced only the sample size and led probably to less precise
parameter estimates and less powerful statistical tests.
Another remaining problem concerns the time interval over which to space data collection.
A critical consideration in the selection of time intervals between waves concerns the causal
lag between the exogenous and endogenous variables (cf. Frese & Zapf, 1988; Kessler &
Greenberg, 1981). A causal lag can be based theoretically or empirically. However, it is
hardly possible to decide on an appropriate causal lag on a theoretical basis, since many
variants of theoretical time models exist (for a review, see Frese & Zapf, 1988).
Ordinarily, the most we had were common sense notions about the rough magnitude of
time. Based upon a longitudinal pilot study (De Jonge, Landeweerd & Van Breukelen, 1994;
Vermaat, 1994), we knew for instance that a minimum lag of at least eight months would
be required to obtain a mean/ngfu/ amount of change in several criteria of interest.
Nevertheless, time misspecifications may lead to serious problems if the time lag is either
too short or too long (Kessler & Greenberg, 1981). We cannot study dynamic processes
when the panel lag does not fit in with the assumed causal lag. Although we have tried to
approximate an 'ideal' two-wave design (i.e., a one-year time interval and no season fluctu-
ations), we could not cope with all the time problems.
A third problem involves the study population. Studying people in just one occupation has
advantages as well as disadvantages. As we mentioned in chapter 4, an advantage of a
single-occupation group like health care workers is that we had virtually no variance in
socio-economic status, which precludes confounding effects. The challenge is, however, to
obtain enough variance on the (exogenous) variables to allow hypothesis tests. Compared
to large multi-occupation studies, we might have some restriction in range in our variables.
But health care workers as an occupational group have the advantage of providing much
natural variance because of different types of health care areas, and because different
specialties exist within the same general hospital or nursing home (cf. Fox, Dwyer &
Ganster, 1993; Ganster & Fusilier, 1989).
Another possible limitation is that employees may bias their (self-report) responses
depending upon a dispositional factor like "negative affectivity'" (e.g., Burke, Brief &
George, 1993; Schnall, Landsbergis & Baker, 1994). Such an explanation might be plausible
if most of the workers who report high demands also report low autonomy, and if the
combination "high demands-high autonomy" hardly occurs. This would imply a strongly
negative association between job demands and job autonomy. However, the actual
correlation between these variables was -.29 in the calibration sample, -.23 in the validation
sample and -.30 in the panel group (see appendix 4, tables A4.4 and A4.8). A median-split
procedure (i.e., dichotomizing both variables at their median) indicated that all four cells
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were equally filled, particularly the high strain cell (i.e., high demands-low autonomy) and
the active cell (i.e., high demands-high autonomy; cf. De Jonge, Landeweerd, Nijhuis &
Boumans, 1994). It seems therefore hardly credible that people who are ranged under
negative affectivity would falsely overestimate their level of job autonomy, thus classifying
themselves in active jobs. The reason for this is that affective experience is characterized by
two relatively independent dimensions (i.e., negative and positive affect) rather than a single
dimension (Burke, Brief & George, 1993; Watson & Tellegen, 1985). Additionally, our multi-
level analysis suggested quite similar strengths of associations for both aggregated data and
individual data with regard to cross-sectional outcomes, indicating hardly any problems with
respect to this kind of information bias.
Finally, any research that samples people from a working population may be influenced by a
so-called "healthy worker effect" (Frese, 1985; De Jonge & Landeweerd, 1993). Employees
with adverse health reactions might be absent more frequently and thus be underrepre-
sented in our samples. So, the relationship between job characteristics and psychological
outcomes may be underestimated because of restriction of variance in the outcome
variable(s).
MEASUREMENT INSTRUMENTS
The present study relied exclusively on self-report measures of both exogenous and
endogenous variables. The problems associated with this practice are, for instance, a
possible inflation of true correlations and spurious higher-order effects (e.g., Boumans &
Landeweerd, 1993; Evans, 1985; Roberts & Glick, 1981; Spector, 1987, 1992; Williams,
Cote & Buckley, 1989). While Spector (1987) concluded that there is lack of common
method variance in these kinds of studies, Williams, Cote and Buckley (1989) challenged his
statement suggesting that Spector's conclusions were an artifact of his method. One year
later, Bagozzi and Yi (1990) criticized Williams, Cote and Buckley's procedures, and showed
very little method variance in their study. So, the jury is still out on this issue.
We did try to reduce the problem of method variance by (1) classifying job characteristics in
terms quite different from those for the outcome variables, (2) measuring the indicators
with differing response formats, and (3) positioning measures of the indicators in different
locations throughout a larger survey questionnaire. Unfortunately, we cannot test the
strength of method variance, but several findings recently reported in the literature (e.g.,
Boumans & Landeweerd, 1993; Semmer, Zapf & Greif, in press; Spector, 1992) indicate that
common method variance is not very troublesome. Although potential threats cannot totally be
ruled out, the data do not seem to be extremely limited by problems due to method variance.
STATISTICAL ANALYSIS
Some considerations concerning the multi-level modelling can be mentioned. First, group
assessments are sensitive to spurious group consensus, social cues or not quite identical
workplaces (e.g., Griffin, Bateman, Wayne & Head, 1987). However, although group data
have their limitations, they are probably more valid than observers' ratings and less
vulnerable to some of the disadvantages of both observers' and subjects' ratings that were
mentioned above. Group culture and group norms may be present, but these aspects
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contribute to the homogeneity in the unit and do not have a direct relationship with the
/nd/V/dua/ outcome variables. Furthermore, the health care workers who work in the same
unit did not belong to a single identity or organizational group at work (cf. Alderfer, 1987).
In some cases the health care workers studied were working in different shifts.
Second, group indicators are more reliable than individual data and thus less affected by
attenuation. For this reason, the relationships may be less underestimated.
Finally, we used an exploratory procedure to derive a parsimonious model. So, there is a
possibility that some decisions we have made are based on chance.
Structural equation modelling faces the same restrictions as other statistical methodologies.
As Bollen (1989) noted, we can only reject a structural model - we can never prove a model
to be valid. If the data were consistent with the model in terms of statistical or practical fit,
this does not imply that the model corresponds to reality.
Kenny and Judd (1984) indicated that higher-order constructs (like interaction and non-
linear terms) derived from multinormally distributed variables cannot be multinormally
distributed themselves. So, the assumption of multinormality can be violated, and the use of
Full Information Maximum Likelihood (FIML) estimation is forma//y unjustified. As we noted
in chapters 5 and 6, however, the FIML estimator is relatively robust against departures from
the skewness and kurtosis of the normal distribution for parameter estimates. Added to
this, in the case of normality violation FIML estimation provides parameter estimates that are
as good as those provided by other kinds of estimates such as Weighted Least Squares
(WLS) or Ordinary Least Squares (OLS; cf. Bollen, 1989; Boomsma, 1987; Hayduk, 1987;
Muthén & Kaplan, 1985).
The (cross-sectional) cross-validation procedure used seemed valuable for assessing the
model stability. Although the use of a test of model fit often leads to the model with the
largest number of parameters, this will frequently not be the case for the cross-validation
criteria (Camstra & Boomsma, 1992; Cudeck & Browne, 1983). With small sample sizes
cross-validation tends to favour models with relatively small numbers of parameters,
whereas with large sample sizes models with large numbers of parameters tend to cross-
validate best. In the present study, it appeared that the linear models were slightly more
stable, but the non-linear models were slightly superior in terms of fit indices in both
subsamples. Therefore, it would also be of interest to compare the utility of CVIs in
choosing among competing models to that of other goodness-of-fit indices such as the x'.
AGFI, NNFIand RMSEA.
The choice of our longitudinal structural equation model was made on theoretical grounds.
However, although the plausibility of a particular causal ordering is not always strong, one
cannot include all possible causal effects in one model (cf. Saris & Stronkhorst, 1984). The
reason for this is that a two-wave panel model with reciprocal effects between all variables
is not identified. Choosing a causal order between job characteristics and psychological
outcomes is a requirement in order to obtain an identified structural equation model.
Causal ordering of a few variables is feasible, but the possibilities are limited. Although
competing models were compared in the present study, it was not possible to test a causal
model with all conceivable reciprocal effects.
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Despite these methodological issues, we believe that the theoretical and practical
implications of this study are not seriously affected. In the next two sections, these
implications will be discussed in the light of the considerations of the present section.
8.4 Theoretical implications
8.4. f /ntroduct/on
While growing empirical research has supported the importance of job autonomy in regard
to well-being and health, the present status of job autonomy research is still in dispute.
Therefore, the main purpose of the present study was to gain a better understanding of the
concept of job autonomy, which may result in a clear (or clearer) conceptualization and
operationalization. In addition, we wanted to make a comprehensive and profound study of
the role of job autonomy in the relationship between job characteristics and psychological
outcomes by means of sophisticated statistical techniques.
In this section, we will discuss the theoretical implications of the study. The second
subsection (8.4.2) discusses the conceptualization, measurement and assessment of job
autonomy. Subsection 8.4.3 considers the results with regard to the theoretical models
used, while subsection 8.4.4 deals with the particular role of the demographic character-
istics. The final subsection (8.4.5) presents a heuristic model that attempts to integrate the
various separate research findings.
8.4.2 Job autonomy; conceptua/zzat/on, measurement and assessment
What does the present study teach us about the concept of job autonomy? The study
considered job autonomy in a more differentiated way than has often been the case. It is
the failure to make a distinction between different facets and levels of job autonomy that
may create many of the dilemmas.
A review of the literature highlighted that there is value in distinguishing facets of job
autonomy. The discussion about a multi-facet job autonomy construct has led to an
important turning-point in the traditional treatment of job autonomy as a global construct.
Job autonomy appeared to be a relative term as well and, consequently, different task
facets, or task elements, could be recognized (e.g., method of working, pace of work, work
goals, amount of work, working-hours and work evaluation).
The different facets of job autonomy were further complicated by adding a set of levels, or
dimensions, to job autonomy. Two levels of job autonomy have been revealed: (1)
contextual autonomy; and (2) content autonomy. The former level refers to opportunities in
regard to the norms of a worker's job, while the latter bears upon the opportunities within
given job standards. These two levels represent the whole spectrum of job autonomy, which
in turn is related to an organizational subsystem (i.e., a unit or an individual worker).
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we n«3»?d away from sn exclusive fêfanee on an absolute and gfóhai
measurement tfStoWfteftt of job autonomy- We therefore developed a new 10-Item
measuiesifsefst Insöwserrt for Job dUtünOffty, which sêems tü respond to ai? the criticisms
which were mentioned in chapter 2. However, the notion that some workers have
autonomy over sorfte aspects of their work and not over others is one that deserves
considerable attention It should be mentioned that the ten task elements of job autonomy
examined in this study are not necessarily the only ones which eskt Rather, they were
chosen because our extensive review of the literature as well as Several experts highlighted
their significance. Future research in job autonomy will, we hope, discover additional
elements which merit attention. Moreover, we tried to avoid some of the problems that
have plagued other job autonomy instruments. That is, we did not utilize negatively-worded
and cognitivefy-foaded items, nor did we use different response scale formats.
Strong empirical attempts have been made to add further to the evolution of this job
autonomy instrument, named the Maastricht Autonomy Questionnaire (MAQ)- A number of
statistical tests were appiied, and both (longitudinal) factor and reliability analyses showed
reasonably good psychometric properties of the instrument. The specificity of the MAQ in
terms of dimensionality was good enough. Concerning this specificity, it appears to be
simplistic to argue that one approach (e.g., measuring autonomy generally or measuring
two dimensions) is correct. Rather, it seems best to have a choice among measuring devices
so that one can match one's measurement strategy to one's particular research question.
In some cases a general autonomy index is appropriate, like theoretical model testing (as was
the case in chapter 6). On the other hand, there is considerable value in differentiating
levels of job autonomy for making precise organizational diagnoses.
Another point of attention is the conceptual and statistical independency of the scale. The
two dimensions of job autonomy (i.e., contextual and content autonomy) were reasonably
strongly correlated, as was the case in previous studies (e.g.. De Jonge, Landeweerd & Van
Breukelen, 1994). As noted by Bailyn (1985), variables can be independent conceptually,
even though in reality they may be associated (like weight and height). In other words, the
fact that the two dimensions were correlated does not suggest that making conceptual
distinctions is not important. In contrast, these dimensions allow for another turning-point
in thinking about - and the measurement of - job autonomy.
THE ASSESSMENT OF JOB AUTONOMY
A final point concerns the assessment of job autonomy in the prediction of well-being and
health: either objectively or subjectively. At the end of chapter 2 it was argued that these
two kinds of assessment have to be reconsidered in regard to the primary focus of job
redesign. Because many problems were detected in the use of 'objective' and subjective
assessments, we utilized an alternative source to reflect the work conditions. That is, we
used group assessments (i.e., aggregated individual data) in measuring job characteristics.
An important - exploratory - question was whether aggregated job characteristics data
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significantly add explained variance to 'individual' job characteristics data with respect to
the psychological outcomes. This could mean that some of the explained variance of the
outcome variables is grounded in - environmental - conditions outside the individual worker.
The findings indicated that both aggregated and individual data are important in explaining
well-being and health. A comparison of magnitudes in explained variance across levels
seems to be premature, because group assessments are not viewed as more important or
more meaningful (cf. Alderfer, 1987; George, 1990). Additionally, group-level relations are
not hypothesized to be stronger or weaker than individual-level relations. An interesting
explanation for the current findings may be that group and individual assessments reflect
more or less the same features of the work situation, which are sometimes referred to as
'affordances' (Gibson, 1979; Krahé, 1992; Warr, 1987). An affordance is a term derived
from ecology, and is a construct that refers to the work environment as well as the
individual worker. It implies the complementarity of both in terms of positive or negative
potentials for action. Affordances are identified as important for an individual worker or a
group of workers. Consequently, they have to be measured relative to the employee(s),
because they are unique for a particular work setting. In Gibson's approach, they are
neither objective nor subjective (or perhaps they are both), because affordances are
connected with both the environment and the person. Additionally, Baron and Boudreau
(1987) argued that the physical properties of affordances can exert an influence on the
worker only if he or she possesses the complementary characteristic to make use of or 'tune
into' a certain affordance.
Furthermore, it appeared that some of the variance in well-being is attributable to some
properties outside the individual worker. These findings are in accordance with several other
studies (for a review, see Spector, 1992). A theoretical rationale for these findings has been
provided by an intergroup theory (cf. Alderfer, 1987; Schneider, 1985). The logic of this
theory is that interactions of employees at any level of analysis - partly - represent the
effects of group memberships. In its most expanded form, this perspective emphasizes the
embedded nature of subsystems. In other words, every person can be embedded in a group
(an employee in a unit), every group can be embedded in other groups (a unit in an organi-
zation), and so on. Applied to our study, employee well-being might be a product of multi-
level embeddedness of job characteristics. That is, the individual level of analysis is
embedded in, and affected by, at least the next level of analysis. So, it seems that the next
larger unit(s) in which 'individual' job characteristics are embedded will also have an impact,
at least on well-being.
Aggregated data, however, did not appear to be important regarding adverse health
outcomes, as far as the parsimonious models were concerned. This finding is somewhat
puzzling. However, there are many ways to state the finding. For instance, an explanation
may be that other factors (e.g., social cues, method variance) must be acknowledged as
potential sources of variation (cf. Fried & Ferris, 1987; O'Brien, 1986). Another explanation
may be that general disagreement exists about the amount of job demands within a unit.
If this is the case, more variance is present in the individual data, which in turn may
probably lead to non-significant unit-level effects (Vancouver, Millsap & Peters, 1994).
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Finally, a closer inspection of our multi-level analyses showed that the aggregated job
characteristics data affect d/recf/y the adverse health outcomes (see chapter 6, tables 6.2
and 6.3, model 4). Because (1) both aggregated and individual job characteristics data have
a direct effect on adverse health, (2) the aggregated data are related to the individual data
(see appendix 4, table A4.2), (3) the individual job characteristics data are associated with
the outcomes in the presence of the aggregated variables, and (4) the influence of the
aggregated data in the parsimonious model is (nearly) zero, these findings suggest a
med/af/ngi role of the individual job characteristics data in regard to the adverse health
outcomes (cf. Fox, 1984; Van de Geer, 1986). In other words, it can be speculated that the
aggregated job characteristics data are 'appraised' (i.e., linked to individual data) and these
are, in turn, related with the adverse health outcomes.
All in all, the present study has shown that it is possible to think of job autonomy in a more
profound and refined way than has been done in previous research. The corresponding
operationalization, reflected by the Maastricht Autonomy Questionnaire, has proven to be
factorially valid and reliable. The results of the statistical analyses were consistent and quite
impressive. Moreover, our conceptualization and operationalization of job autonomy not
only may lead to improved theory development, but also will support organization
intervention efforts. That is, more specific information about how a job (or tasks) might be
modified will be available.
Finally, it was found that individual job characteristics data are powerful in explaining both
health and well-being, whereas aggregated job characteristics data are powerful in
explaining well-being in the presence of individual job characteristics. So, perceptions of job
characteristics (including job autonomy) do not merely reflect subjective feelings but also are
grounded in some kind of - environmental - reality, particularly as far as well-being is
concerned.
8.4.3 Job c/iaracter/st/cs, ive//-fae/ng, and hea/t/i: tests of theories
The main purpose of this part of the study was to investigate the particular form and
d/recf/bn of the relationship between job characteristics on the one hand, and well-being
and health on the other. We therefore used three representative and rather impressive
theoretical models in order to test several forms of relationships. It was primarily
hypothesized that job characteristics were linearly interactively or curvilinearly related with
aspects of well-being and health. These hypotheses were set against the null hypotheses
that no interactive or curvilinear relationships exist. In this case, several linear additive
relationships as predicted by Hackman and Oldham (1980) could be investigated.
CROSS-SECTIONAL MODELS
First of all, we tested the basic Job Demand-Control (JD-C) Model in multi-level analysis
(MLA). The corresponding results partly support hypothesis H1 (i.e., the existence of an
interactive relationship of job demands and job autonomy) by finding two significant
interaction effects in the hypothesized direction. These interaction terms represent 25 per
cent of the interactions tested, which means no strong support for the JD-C Model.
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The support for the model is quite meaningful, however, because one significant interaction
was found at the aggregated level. As noted earlier, most empirical support for the JD-C
Model comes from the multi-occupation studies, but they cannot rule out possible
confounding effects of socio-economic status. In our study these confounding effects
cannot provide a strong alternative explanation for this significant interaction effect.
Second, the modelled variance for the best fitting models ranged from nearly .09 for job-
related anxiety to almost .25 for emotional exhaustion. Added to this, the job characteristics
account for a higher proportion of modelled variance in health outcomes (see above) than
in the two well-being variables (i.e., almost .13 for both well-being outcomes). Although
these values are not very high, they are rather consistent with those obtained by other
occupational stress studies (e.g., Karasek, 1989; Semmer, Zapf & Greif, in press; Warr,
1990b). Finally, there is hardly any residual variance left in the parsimonious models at
higher levels of analysis. This means that almost all higher-level unexplained variance in
well-being and particularly in adverse health can be explained by the control and predictor
variables. For that and other reasons (see chapter 6), we could proceed with mono-level
structural equation modelling (SEM).
Regarding the Demand-Control-Support (DCS) Model, the fit indices of the structural
equation models showed that the fit of the linear additive model is better than that of the
linear interactive model. The fit of the former was also better than a model w/f/iouf linear
additive relations. Moreover, the stability of the linear additive model was successfully
demonstrated in two independent subsamples: a calibration sample and a validation
sample. As a result, the plausibility of linear additive associations is confirmed, as far as the
comparison with an interactive model is concerned. However, hypothesis H2 (i.e., the
existence of an interactive relationship between job demands, job autonomy and workplace
social support) is not confirmed; there is no empirical evidence for the interactive DCS
Model in our study.
A first question that suggests itself is the inconsistency in interactive findings in MLA and
SEM. As already mentioned, we used an exploratory procedure in MLA to derive our
models. So, there is a possibility of chance capitalization in MLA, whereas in SEM all
relationships were tested simultaneously (see also the significant intercorrelations between
interaction terms and outcomes in appendix 4, table A4.4). Another explanation might be
that the moderating effect of job autonomy on the job demands-outcomes relationship
tends to be specific to the hierarchical level of positioning (cf. Beehr & Drexler, 1986;
Westman, 1992). Recall that in MLA we used only one hierarchical level, namely registered
nurses. Their level can be typified as a mid-level occupational position. Higher-level as well
as lower-level positions were excluded from this analysis. The exact reason why hierarchical
level might act as a moderator remains unclear, but includes the ideas that (1) job
autonomy is inherent in higher-level positions, (2) the employees in these positions tend to
be more capable, lessening what might in other cases be demanding aspects of their jobs,
and (3) there is less variation in job autonomy at higher-level positions. Regarding lower-
level positions, the work of Siegrist and his team is rather impressive and gives several
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interesting points of view (e.g., Siegrist, 1991, in press; Siegrist & Matschinger, 1989;
Siegrist, Peter, Junge, Cremer & Seidel, 1990). Blue-collar and lower-level white-collar
positions are often characterized by, for instance, low job autonomy, high job demands, job
instability, few promotion prospects and, consequently, fragmented job careers. For many
of these instances, control over objective job conditions is restricted, and adjustment to
potential threats caused by these conditions is very difficult. For similar lower-level positions,
Siegrist and colleagues introduced the term "low occupational status control", or low
control over long-term rewards. In sum, people in lower-level occupational positions are
hardly able to adapt to the conditions of low status control, which could put the
moderating role of job autonomy out of the picture.
So, it can be speculated that the moderating role of job autonomy in the job demands-
outcomes relationship is more important in mid-level occupational positions than in higher-
level or lower-level positions.
As postulated by the Vitamin Model (VM), the fit of the structural equation model that
includes non-linear relations between job characteristics and well-being is superior to the
model that only includes linear additive relationships. Moreover, with one notable exception
(i.e., the curvilinear relationship between job autonomy and emotional exhaustion) these
non-linear relationships follow the expected inverted U-shaped AD pattern. Finally, although
the linear model was slightly more stable, the robustness of fit of the non-linear model is
demonstrated because it was equally successfully fitted in the calibration sample and the
validation sample. Consequently, the plausibility of the VM, reflected by hypothesis H3 (i.e., the
existence of curvilinear relationships of the job characteristics), is confirmed by our results.
It should be emphasized, however, that the relative magnitude of the squared multiple
correlations (R*) ranges from .08 for job-related anxiety to .28 for emotional exhaustion.
Furthermore, the job characteristics account for a higher proportion of R' in adverse health
outcomes (.28 for emotional exhaustion and .08 for anxiety) than in well-being outcomes
(.17 for job satisfaction and .10 for work motivation). Again, these values are not very high,
but are similar to those gained in other - comparable - studies (e.g., Karasek, 1989;
Semmer, Zapf & Greif, in press; Warr, 1990b).
Unfortunately, 4 out of 12 quadratic terms (i.e., 33%) appeared to be significant. The
validity of these findings is somewhat limited accordingly. Beside the possible problems with
respect to higher-order terms which were mentioned before, the results might be caused
by a healthy worker effect. In that case, moderate rather than extreme levels of the job
characteristics under examination were exhibited (cf. Warr, 1994). Finally, we measured only
three key job characteristics instead of all nine features of the VM. Although these nine
features are expected to be interrelated, we cannot expect them all to make contributions
to our psychological outcomes that take on equal weight (cf. Feather, 1990). In other
words, the question as to which are the more important 'work vitamins' has still to be
answered.
Taken together, it appears that the Demand-Control-Support Model is inferior to a linear
additive model, and that the Vitamin Model is superior to a linear additive model.
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NON-LINEAR AND LINEAR REPRESENTATIONS
The first-order coefficients from centred equations always represent the effects of the
predictors at the mean of the other predictors (cf. Aiken & West, 1991; Jaccard, Turrisi &
Wan, 1990). Therefore, they may also be considered as the weighted average effect of each
predictor across all observed values of the other predictor. This average effect of an
exogenous variable on an endogenous variable usually will be a meaningful piece of
information (Jaccard, Turrisi & Wan, 1990). From this point of view, we will discuss the
higher-order (non-linear) as well as the first-order (linear) relations within the Vitamin Model.
As far as the non-linear relationships are concerned, our findings agree with other similar
studies. For instance, Warr (1990b) found a similar significant non-linear 'AD' relationship
between job demands and job-related anxiety.
JOB AUTONOMY
The finding that job autonomy is non-linearly related with emotional exhaustion (De Jonge,
Schaufeli & Furda, 1995) is replicated in the present study. However, compared to the
earlier study, the shape of the curve is inverted: instead of moderate levels of exhaustion
being related to low levels of exhaustion, the present study reveals that moderate autonomy
is related to h/g/ier levels of exhaustion. This particular result might be caused by the
neglect of some important individual characteristics in this study, like "need for autonomy".
It can be speculated that employees with a high need for autonomy, for instance, are likely
to be less negatively affected by high levels of job autonomy than those lacking this need
(cf. Landeweerd & Boumans, 1994; Warr, 1994). Moreover, there is empirical as well as
statistical evidence that the shape of a curve might change as a function of a moderator
variable (Champoux, 1992; Jaccard, Turrisi & Wan, 1990). For example, in the case of low
need for autonomy, job autonomy could be positively related to emotional exhaustion
(cf. De Jonge, Landeweerd & Van Breukelen, 1994), whereas for high need for autonomy
the resulting relationship between job autonomy and exhaustion could be curvilinear
(representing an inverted U-shape).
In addition, job autonomy has small but significant linear relationships with job satisfaction and
work motivation. These relationships are consistent with those in prior job redesign research
(e.g., Fried & Ferris, 1987; Loher, Noe, Moeller & Fitzgerald, 1985) and job stress research
(e.g., Landsbergis, 1988; Melamed, Kushnir & Meir, 1992; Parkes & Von Rabenau, 1993).
JOB DEMANDS
As in our study, several authors did nor find non-linear relationships between job demands
and the "depressed-actively pleased" axis of Warr's affective well-being (e.g., Fletcher &
Jones, 1993; De Jonge, Schaufeli & Furda, 1995; Parkes, 1991). Thus, it seems that job
demands are only //'nea/7y associated with indicators of job-related depression such as
occupational burnout (e.g., emotional exhaustion). An explanation for this unexpected
result may be some restriction of range in experienced workload. Generally, the experienced
workload in health care is quite high; then because of financial cut-backs and higher care
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standards, more (complex) work ha? to be performed with fewer professionals frf ©e
Jonge, Sthaufeli § Furda, 199SK As a consequence, virtually no professionals am included
who experience low levels of job demands. In other wor<!$, in terms of fiqure 3.4, only
employees at the right-hand side (segment Q are included. Another explanation may be the
reciprocalsty of this relationship (see below). The present longitudinal findings iraicated
lagged reciprocal relationships between job demands and emotional exhaustion. It could be
that emotionally exhausted people tend to perceive their workload as higher, which in tym
m3y lead to more feelings of exhaustion. Accordingly, a linear pattern of association
between job demands and occupational burnout is to be expected.
Finally, job demands are negatively, but only linearly, related with job satisfaction. Several
other investigators have reported this significant association in health care workers. For
example, McLaney and Hurrell (1988) reported in their study among 765 health care
workers a significant zero-order correlation of -.20 between job demands and job
satisfaction, in a similar vein, a study among 289 nurses and nurses' aides revealed that job
demands were positively associated with job dissatisfaction (Landsbergis, 1988),
WORKPLACE SOCIAL SUPPORT
Social support showed significant non-linear relationships with job satisfaction and
emotional exhaustion. Both relationships followed the postulated AD pattern, while the
latter also corroborates a similar finding of De Jonge, Schaufeli and Furda (1995). A
tentative explanation for these relatively strong non-linear relationships of social support is
the nature of the work of nurses and nurses' aides. A first characteristic feature of their jobs
is that workplace social support plays an important role in daily work, because for the most
part nurses and nurses' aides work closely together in teams (e.g., De Jonge & Landeweerd,
1993; Shinn, Rosario, Morch & Chestnut, 1984). A second characteristic feature is the
relatively low level of job autonomy compared to other occupations (cf. Mulder, De Jonge &
Nijhuis, 1995). When the level of autonomy is rather poor, social and collective forms of job
autonomy may become more important (Boone & De Jonge, in press; Johnson & Hall,
1994). So, it can be speculated that workplace social support plays a more significant role in
these workers' well-being and health than job autonomy does.
Another finding óf interest is the decreasing level of job satisfaction and the increasing level
of emotional exhaustion at /i/g/7 levels of social support. This result provides some evidence
for the 'stress-transfer' buffering theory of Karasek, Triantis and Chaudhry (1982). In the
case of high social cohesion, the work group serves as a reservoir for moderating strain of
any of its members. In other words, less strained workers absorb part of the problems of
their more strained colleagues, equilibrating individual strain differences.
Finally, social support appeared to be positively related with job satisfaction and work
motivation, and negatively related with anxiety and emotional exhaustion. Similar plausible
significant associations have frequently been observed in occupational research. A
longitudinal study by Parkes (1982), for instance, revealed that changes in social support
were positively associated with changes in job satisfaction and negatively associated with
changes in anxiety and depression.
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DIFFERENTIAL ASSOCIATIONS
The validity of the VM has been supported in this study. A closer inspection of the findings
indicates, however, that different aspects of health and well-being - reflected in Warr's
three-axial framework - are differentially associated with various job characteristics. For
instance, variations in job autonomy are related with axis one (i.e., "discontented-
contented") and axis three (i.e., "depressed-actively pleased") rather than with axis two
(i.e., "anxious-comfortable"). In line with more general notions of depression, Warr (1990b)
argued that job-related depression is thought more likely to be related to loss or
deprivation. In occupational research, job characteristics such as job autonomy are
considered important at levels representing deprivation, because they often exist in low
quantities. This line of reasoning is also consistent with Karasek's (1979) study. His two
survey studies showed that the highest levels of depression were particularly observed in
employees who experienced low levels of job control.
Additionally, variations in job demands are more likely to bear upon axis three of the axial
framework (i.e., depressed-actively pleased) than on both other axes. This result confirms
the role of job demands as 'stressors' that have an impact on the individual's mood rather
than on his or her level of anxiety or satisfaction. More particularly, our results agree with
the burnout literature that shows consistent and rather substantive relationships, especially
between emotional exhaustion and measures of job demands such as perceived stress,
workload, and time pressure (Schaufeli & Buunk, in press).
Finally, variations in workplace social support are somewhat more strongly associated with
axis one (i.e., discontented-contented) than with both other axes. Nonetheless, all three
axes showed meaningful relationships with social support. In the literature, several theories
can be found which distinguish the different roles of workplace support (cf. Johnson, 1989).
On the most basic level, social support satisfies a human need for companionship and group
affiliation, thereby promoting feelings of satisfaction. Moreover, workplace support may
also serve as a resource to reduce the impact of job demands, and may lead to lower levels
of anxiety and emotional exhaustion.
In brief, different job characteristics are more or less important in relation to different
aspects of employees health and well-being. More specifically, it seems important to
consider both positive and negative outcomes in studies of job characteristics.
LONGITUDINAL MODEL
While the previous findings preclude causal interpretation of the relationships between job
characteristics and psychological outcomes, the longitudinal panel data allow more rigorous
interpretation. Because the d/recf/on of the relationships between job characteristics and
outcomes was a primary aim, only a first-order model (i.e., a model without interaction and
non-linear terms) was tested.
As postulated, hypothesis H4 (i.e., time 1 job characteristics influence time 2 outcomes) was
confirmed by the empirical finding that time 1 job characteristics influence time 2 psycho-
logical outcomes. Alternatively, the results showed that the psychological outcomes of
measurement 1 are able to influence the perceptions of job characteristics in measurement
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2 - a confirmative answer to question Q4 as well. However, the former causal pattern was
causally predominant: the psychological outcomes tend to occur after the perceptions of job
characteristics, rather than the process being initiated in the reverse sequence. In other
words, question Q5 was affirmatively answered. Finally, the size of the squared multiple
correlations of the time 2 outcome variables is moderate (i.e., ranging from .40 for time 2
job-related anxiety to .55 for time 2 emotional exhaustion).
The present findings are consistent with the scarce longitudinal studies in this research area
(for a short overview, see Vogelaar & Van der Vlist, 1995). For example, James and Tetrick
(1986) performed a two-stage least squares (2SLS) analysis of job characteristics and job
satisfaction. Through comparisons between three alternative causal models, they concluded
that job characteristics and job satisfaction influenced each other reciprocally. Another point
of interest was that job characteristics appeared to be a stronger cause of job satisfaction
than vice versa.
An inspection of the lagged relationships indicates additional support for job characteristics-
outcomes relationships, as far as job demands and social support are concerned. Both
variables showed a lagged pattern of relation similar to the cross-sectional findings. These
results provide additional empirical evidence for these two job characteristics in the
prediction of well-being and health. Conversely, and not completely expected, two lagged
relationships with outcomes as predictors were found for job autonomy and job demands.
A theoretical rationale for these findings is that (1) employees respond affectively to charac-
teristics of their jobs, and (2) existing or desired levels of affect may cause employees to be
selectively attentive to - or to redefine - situational job characteristics in cognitive
information processing (cf. James & Jones, 1980; James & Tetrick, 1986; Kohn & Schooler,
1983; Lord & Maher, 1989). This implies that job perceptions are not only reflections of
situational job characteristics, but also products of higher-order cognitive information
processing. Perceptions of job characteristics are at least partially descriptive in the sense
that they are - partly - caused by situational job characteristics. On the other hand, psycho-
logical outcomes may be regarded as a result of additional cognitive information processing
and seem to be important factors in the formulation of (future) job perceptions.
Another theoretical explanation is employees' behavioural impact upon their work
environment (cf. Krahé, 1992; Lorence & Mortimer, 1985; Warr, 1987). This impact may
take two forms: (1) choices about which work environments to enter or to avoid (i.e.,
occupational self-selection); and (2) behaviours which shape present situational job charac-
teristics and the process of future interaction. Although such a behavioural impact is
ubiquitous, there is still a lack of general theorizing which can account for it.
In general, however, empirical support for the causal predominance of job characteristics
over outcomes affirms what our theoretical models have postulated to be the causal
ordering among job characteristics and affective responses to jobs (cf. Hackman & Oldham,
1980; Karasek & Theorell, 1990; Warr, 1987, 1994).
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A final point concerns the contemporaneous findings. Generally speaking, the longitudinal
data available from four institutions indicate invariant (causal) relationships across time.
They also support the main inferences drawn from the cross-sectional findings. More
specifically, all but one of the corresponding relationships were to be found significant, and
all relationships were (quite) similar in magnitude and direction. A possible reason for the
single non-significant relationship may be the lack of power in the panel group, because of
the lower number of people included. Although the relationship was equal in magnitude
and direction, the level of five per cent significance could not be reached.To summarize
these findings briefly, the effects were in general contemporaneous rather than lagged.
8.4.4 The part/cu/ar ro/e of demographic characteristics
We will briefly comment upon the demographic characteristics of the people involved in the
analyses. Although these characteristics were not a major focus of the present study, the
review in chapter 3 highlighted the need to include gender and age as demographic control
variables.
As might be expected, the role of gender was prominent with respect to the three job
characteristics and job satisfaction. Moreover, the size and magnitude of the relationships
were in accordance with the results of other comparable studies (see chapter 3). For
example, the findings indicated that women tended to report greater job satisfaction, and
men's average levels of job autonomy were higher than women's levels. Contrarily, age did
not play an important role. Although several relationships with job characteristics as well as
outcomes were significant, their magnitude was extremely low (i.e., nearly zero). In sum,
based on our results, only gender occupies a legitimate place in the models.
8.4.5 Towards a heuristic mode/ of yob characteristics and
psycho/ogica/ outcomes
Based upon the insights we gained from the separate cross-sectional and longitudinal
analysis, we will now make an effort to formulate the outline of a more representative and
general model, as shown in figure 8.1. We will take the position that this model indicates a
heuristic framework of job characteristics and psychological outcomes, and we will suggest
that job characteristics research should be extended in the direction of the further
development of this model. It should be noted that a few suggestions for further research
will be discussed later in this chapter.
The present model has been created as explicitly "situation-centred and enabling" (cf.
Gergen & Gergen, 1982; Warr, 1987; see also chapters 2 and 3). Such a model focuses
mainly on environmental influences, but postulates that people can alter these influences.
As a consequence, a core assumption of this model is that perceived job characteristics -
grounded in situational job characteristics - affect psychological outcomes (e.g., linearly or
non-linearly). As a result of, for instance, cognitive and/or behavioural influences, psycho-
logical outcomes in their turn affect perceptions of job characteristics. The postulated -
asymmetric - reciprocal pattern may be influenced by several individual variables, such as
gender or need for autonomy. Finally, situational job characteristics themselves affect
psychological outcomes, quite independently of job perceptions.
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situational | ^ | perceived | ^ [ psychological |
job characteristics I I job characteristics I ^ I outcomes I
_ t
Figure 8.1 A heurist/c mode/ for the study ofyob character/sues and psycno/og/ca/ outcomes
We feel that a further development of the model along these lines may prove to be a
fruitful approach toward the specification of an improved job characteristics model. Almost
needless to say, Warr's Vitamin Model can be used as a fheoref/ca/ framework in order to
make a more profound, accurate and comprehensive study of particular job characteristics,
individual variables, outcomes, and their linear or non-linear relationships. This model brings
together much of what has been established so far, and goes beyond other views in the
ways mentioned in chapter 3.
8.5 Practical implications
Although the primary aim of this study was to contribute to theoretical insights about job
autonomy, the current findings also seem to have some implications for organizational
practice. Recall that modern working life within bureaucratic and professional health care
organizations appeared to be an important source of work stress. In addition, with
increasing pressure for cost containment and quality guarantees, and the development of
new care delivery systems, the trend appears to be in the direction of increasing job
demands and a growing interest in job-related resources like job autonomy and workplace
social support.
The present study indicated that job characteristics themselves were relatively important -
and causally predominant - predictors of well-being and health. Consequently, there is
reason to believe that some of the observed problems may have their roots in the properties
of the job, or task, itself. Therefore, job redesign is probably a useful category of worksite
interventions which could improve the psychosocial, stress-inducing characteristics of the job.
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However, a common problem of worksite methods like job redesign is the difficulty in
changing the task structure when the embedding organizational structure remains
unimpaired (cf. Algera, 1991; Karasek, 1992; Landsbergis, 1988). Moreover, the use of
multi-level analysis has shown that when changing anything to promote health and well-
being, the context of the change also needs to be considered and probably also needs to be
changed. So, a more integrated approach to change focuses not on one aspect within the
organization, but on long-term change and development throughout the organization.
Therefore, we will first venture into an action research approach before discussing job
redesign strategies.
PARTICIPATORY ACTION RESEARCH
Job characteristics research requires a process by which job redesign can actually be
achieved. Such a process is provided by the tradition of Organization Development, or
OD (Bartol & Martin, 1991; Landsbergis & Vivona-Vaughan, 1995). OD can be defined as
a planned change effort aimed at enhancing organizational health and effectiveness.
A central aspect of many OD efforts is Action Research (AR). An AR approach in the work
setting involves outside experts (usually researchers) and organization members in a joint
process aimed at meeting both research and intervention objectives (Israel, Schurman &
House, 1989). One particular version of AR is Participatory Action Research, abbreviated
PAR (cf. Landsbergis, Schurman, Israel, Schnall, Hugentobler, Cahill & Baker, 1993). PAR is a
flexible set of intervention processes and methods as well as an innovative research method.
PAR assumes relative equality among researchers and organization members in all aspects
of the research and intervention process. It is beyond the scope of this study to present all
key characteristics of PAR. In short, this strategy emphasizes participation and collaboration,
in which researchers and employees are co-learners in an empowering process.
Furthermore, PAR is a cyclical process that involves three basic sequences of activities: (1)
group development; (2) research; and (3) action. Not surprisingly, evaluation is a crucial
ongoing component in each of the three sequences.
Although PAR can make a substantial contribution to job redesign efforts, it has not been
extensively applied to this kind of strategies (cf. Karasek, 1992; Landsbergis & Vivona-
Vaughan, 1995). It requires a rather subtle reorientation in thinking, which will be briefly
described below.
According to the first sequence of PAR, representative problem-solving committees have to
be installed by which workers could locate and identify important job stressors (i.e., job
characteristics) in order to plan action to alter them. Thus, improved group processes,
communication, and mutual influence and trust would be the first step. After successful
group processing, joint problem definition should take place as well as progress through all
steps of the action research process (i.e., data gathering, data analysis, planning and
implementing feedback, formulation of action hypotheses). Finally, the action research
group makes a few recommendations about problems and potential solutions based upon
the data obtained. Depending on the nature of the problem, the group will be involved in -
job redesign - interventions.
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JOB REDESIGN
After PAR has avoided the pitfalls and limitations of traditional organizational change
efforts, several job redesign methods can be formulated and recommended. Regarding the
present study, the findings showed several curvilinear, linear interactive and linear additive
relationships between the three job characteristics and psychological outcomes.
Starting with the curvilinear relationships, the AD patterns of job autonomy, job demands
and workplace social support suggest an optimum dose of these psychological work
vitamins in the work situation (De Jonge, Schaufeli & Furda, 1995). For example, increasing
job autonomy in a particular workplace should be tailor-made in order to prevent occupa-
tional burnout.
The presence of interactive effects implies that job strains can be ameliorated by increasing
job autonomy, more or less independently of changes in job demands (cf. Karasek, 1979).
In other words, an increase in job autonomy - even without meaningful changes in job
demands - could improve employee well-being.
Finally, linear additive relationships suggest (1) increasing job autonomy and social support
as suc/i, and (2) reducing or regulating the job demands as such might have beneficial
effects too. Employee well-being can be particularly promoted by increasing both job
autonomy and social support. In addition, adverse health can be reduced by decreasing job
demands and increasing social support.
There are a variety of job redesign methods that focus on an increase in job autonomy and
workplace social support. Of all these methods, yob enr/c/imenf has been the most crucial
for a long time. Job enrichment involves changing a job both horizontally (i.e., adding tasks)
and vertically (i.e., adding responsibility and authority). There are several ways to enrich the
job in order to provide employees more job autonomy. Employees can be given content
opportunities in setting work goals, determining the work method and work order, and
evaluating the work themselves. Furthermore, employees can be given contextual opportu-
nities in determining, for instance, their own working-hours, the amount of work and the
kind of work to be done. Contextual opportunities may be consulted with other employees
if necessary.
As mentioned before, characteristic features of the health care jobs studied are the relatively
low importance of job autonomy and the relatively important role of workplace social
support (see also De Jonge, Boumans, Landeweerd & Nijhuis, 1995a). In today's bureau-
cratic health care institutions, employees' job autonomy is relatively limited; instead, social
and collective forms of job autonomy may become even more important (cf. Boone & De
Jonge, in press; Johnson & Hall, 1994). One such collective job redesign method involves the
reconstruction of fragmented and isolated work through the development of small-scale,
decentralized sem/-aufonomous work groups (cf. Gardell, 1982; Trist, 1981). According to
Gardell (1982), (1) work should be based on groups rather than individuals; (2) the group
should be given responsibility for planning and performing tasks; and (3) supervisors should
serve primarily as resources rather than exerting authority. Added to this, semi-autonomous
work groups should be integrated in an overall organizational structure by means of PAR
methods and union policies (cf. Karasek & Theorell, 1990).
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Applied to health care work, semi-autonomous work groups may be reflected by patient-
oriented as we// as team-centred care delivery systems (cf. Boone & De Jonge, in press). This
job redesign method enables health care workers to counteract the problems of work
fragmentation, social isolation and job complexity that are so common. Self-regulating
groups perform many roles traditionally assigned to management, such as allocation of
tasks, determining work processes and provision of all kinds of support. Within the context
of the work group, the opportunities and personal contacts are more widespread. The result
may be more nearly equal roles and more (supportive) social relationships. In other words,
the semi-autonomous work group seems to be a basic condition for (1) enhancing job
autonomy, and (2) creating social networks and social resources.
Finally, regulating job demands in health care requires firstly a well-documented, 24-hour
job demands-profile (e.g., Blok, De Vries-Griever, Bloemendaal & De Jong, 1995). This
method can optimize the balance between job demands and recovery, probably resulting in
a reduction of peaks in the work. Secondly, shift schedules need to be changed in the way
of regularity, long-term planning and forward rotation. Finally, the admission policy has to
be well controlled; that is, regularity, prevention of patient overspill and creation of
emergency space is required.
In sum, Participatory Action Research can be a valuable and effective tool to achieve the
ultimate goals of job redesign. With the help of this multi-focus comprehensive approach,
the work environment can be redesigned in two ways: (1) increasing job autonomy and
workplace social support mainly through the development of semi-autonomous work
groups; and (2) regulation of job demands by means of a job demands-profile, healthy shift
schedules, and a sound admission policy.
8.6 Directions for future research
Although this thesis has yielded some interesting findings, several unanswered questions
and imperfections need to be addressed. The study offers some avenues for further research
in the context of job redesign, which will be discussed in this section.
A first issue concerns the measurement instrument of job autonomy: the Maastricht
Autonomy Questionnaire. Although the psychometric qualities of the MAQ are promising,
efforts to validate the instrument should continue. For example, the ecological validity of
the MAQ can be examined in other occupations and in other job settings. In addition,
supplementary sources of data like independent measures or observers' ratings might be
useful to cross-validate with the MAQ. Therefore, a standardized observation scheme with
clear and precise anchored rating scales has to be developed. Finally, there seems to be
considerable value in differentiating two levels of job autonomy for making precise (organi-
zational) diagnoses. Thus, further research is needed to explore the dynamic of the two
dimensions of the MAQ with regard to organizational issues as well as psychological
outcomes.
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A second point of attention is to be concerned with the possible hierarchical-level specific
effects of job autonomy. As we have emphasized, the controversy is whether or not job
autonomy is inherent in a particular organizational position. Future research may profitably
compare level-specific effects of job autonomy at different hierarchical levels within an
organization.
A third issue involves the theoretical models used. A problem is that middle grounded
theoretical models like the Vitamin Model may not be sufficiently well articulated to meet
the complex conditions of real-life situations and events. Using the proposed heuristic
model, the theoretical models can be improved, refined, combined and even reciprocally
revised by testing them against a range of applied contexts instead of one particular job
setting in a single Western country. So, generalization of the current findings to other
occupations, other job settings and even to other countries awaits further empirical
examination. One Dutch study is now in progress including several occupational groups
such as bank and insurance employees, cleaners, truck drivers and construction workers
(Mulder, De Jonge & Nijhuis, 1995). A series of preliminary findings indicate that, in general,
parts of the theoretical models hold under these conditions too.
Another important avenue for further research involves investigating whether the results
revealed here can be applied to other outcome variables. We expect these effects to
generalize since our psychological outcomes were found to correlate with several outcomes
like psychosomatic complaints and job involvement (cf. De Jonge, Boumans, Landeweerd &
Nijhuis, 1995b; De Jonge, Janssen & Van Breukelen, in press). Further research should be
devoted to other outcome variables, like behavioural and physiological outcomes.
A particular important area for future research is the role of individual characteristics in job
characteristics research. While the general Task Characteristics Approach assumes that
almost every employee will respond to job characteristics in the same fashion, growing
empirical evidence supports the idea that matching individual characteristics modify the -
linear additive, interactive, or non-linear - job characteristics-outcomes relationships (e.g.,
Furda, 1995; De Jonge, Landeweerd & Van Breukelen, 1994; Landeweerd & Boumans,
1994; De Rijk, Le Blanc, Schaufeli & De Jonge, 1995; Parkes, 1991, 1994). For example, De
Rijk and her team showed that coping and need for autonomy were important moderators
of interactive job characteristics-burnout relationships. Future research, incorporating these
and other individual characteristics, would be valuable in extending the present findings.
Several methodological suggestions for further research can be formulated as well. We still
need to concentrate on longitudinal studies of the work setting, preferably those designed
around 'natural experiments' (Kasl, 1978, 1989; Parkes, 1982). That is, data should be
collected before and after significant events and transitions, which may better reveal the
way (situational) job characteristics affects well-being and health than cross-sectional studies
of stable work environments will. Although it is not easy to find a natural starting point, it
seems useful to start studies at a point where significant events appear for the first time
(e.g., the start of a new job or a significant redesign of a job; see also Karasek, 1990).
Furthermore, data should be collected for more than a single follow-up wave, providing
three or more waves in total. Besides the advantage of following job characteristics over a
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lifetime (cf. Johnson & Stewart, 1993), these additional waves of data are extremely useful
for identifying non-recursive models that remain unidentified in one or two waves (Kessler &
Greenberg, 1981). Moreover, Frese and Zapf (1988) have proposed different models of the
time course of cause and effect in research on work stress. These time models could be
tested with such multi-wave longitudinal data, incorporating the time component as a
variable into the research design.
A final point of attention is the application of covariance structure modelling, while af tfie ••
same r/me taking the hierarchy in data into account. Although multi-level analysis is very
flexible and can be used in many different applications, there are models which cannot be
analysed, notably factor models and structural equation models (Hox, 1994). Recently,
multi-level extensions of covariance structure modelling have been elaborated, such as
multi-level factor analysis and multi-level structural equation modelling_(e.g., Muthén,
1994). These statistical techniques provide a large set of new analytic possibilities for future
model testing.
8.7 Final remarks
In this thesis we have tried to elucidate the concept of job autonomy and its role in the
relationship between job characteristics on the one hand, and well-being and health on the
other. Besides introducing and testing a new measurement instrument, we introduced three
theoretical models which could serve as a platform for a joint test of three important job
characteristics and their particular relationship with regard to well-being and health. In this
section we will make some final remarks with respect to the various issues that have been
addressed in this study.
The present study has shown that it was possible to capture theoretically as well as
empirically the construct of job autonomy. However, it is doubtful that we have derived the
final solution in terms of conceptualization, operationalization and assessment. The issues
concerning job autonomy should be viewed as an evolutionary process. As Siegrist (in press)
has emphasized, the question remains whether it is useful for a construct like job autonomy
to extend its scope to a wide range of phenomena, or whether it is more valuable to study
profoundly its merits by restricting the potential range of phenomena.
A second remark concerns the three theoretical models. The Job Characteristics Model as
well as the Demand-Control-Support Model have inspired an increased research effort in
the job redesign area by stressing linear (interactive) relationships between job character-
istics and psychological outcomes. Warr's non-linear Vitamin Model, however, has success-
fully challenged this popular belief of the existence of linear relationships.
Another remark pertains to the occupational group studied. In this thesis, the group of
health care workers was included primarily for methodological purposes, rather than as a
topic of investigation per se. Substantive issues relating to the particular work of this
occupational group have been extensively considered in other publications (e.g., De Jonge,
Boumans, Landeweerd & Nijhuis, 1995a, 1995b; De Jonge, Janssen & Landeweerd, 1994).
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Taken together, we believe it is possible to conceive of job autonomy not only as a
perception of a job, but also as a situation-centred characteristic which provides the
opportunities to determine diverse task elements. It is this positive effect of job redesign,
which holds the promise of significant gains in health and particularly in well-being.
Questions about the future of work and about how specific job characteristics affect well-
being and health (or vice versa) merit further study at a multidisciplinary level. In seeking
remedies to the current pitfalls and deficiencies, we should work together with other
disciplines (like organizational sociologists and statisticians) in order to obtain the
conceptual and methodological tools that are necessary (cf. Brief & George, 1995). For
example, multi-level models, developed in educational psychology, can throw a new light
upon the area of job redesign research by applying efficient algorithms for estimation.
In this way, we are more able to understand the richness of the work environment, and
consequently more able to understand the employees' reactions to that environment.
In other words, we must not lose sight of our focus on the work context and, at the same
time, our responsibility to the employees who work in that context.
The challenge to researchers in this area is the development of not only practical tools, but
also theoretical models to guide one to identify those psychological 'work vitamins' likely to
affect the well-being and health of mosf people exposed to them (cf. Brief & George, 1995;
Warr, 1994). We hope that the serious - human - costs of work stress will be considered to
be an important factor in future decisions over employees' job autonomy, well-being and
health in terms of long-term organizational planning.
NOTES
1. Appendix 1 gives a list of abbreviations used in this chapter.
2. Negative affectivity can be defined as a mood-dispositional dimension that reflects pervasive individual
differences in negative emotionality and self-concept (Watson & Clark, 1984).
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SUMMARY
The present thesis addresses the role of Job autonomy in the relationship between Job
characteristics on the one hand, and weil-beinq and health on the other. The study focuses
on job autonomy primarily in the context of job redesign, and elaborates two issues. The
first concerns the conceptualization, measurement and assessment of job autonomy,
whereas the second issue deals with the particular role of job autonomy in the associations
between job characteristics and psychological outcomes. Accordingly, the aim of the study
was twofold: (1) to gain more insight into, and understanding of the term job autonomy;
and (2) to gain a better understanding of the specific nature and magnitude of the
effects of job autonomy (whether or not in combination with other job characteristics) on
well-being and health.
The research design of the study includes a cross-sectional design as well as a longitudinal
design (i.e., two measurement points; one-year time interval). A dispraportional random
sample was drawn from all genera! hospitals that included a psychiatric unit and all
combined nursing homes in the Netherlands (N=218). Eight hospitals and eight nufsing
homes participated in the study. Self-report questionnaires were filled in and returned by
1,489 health care workers from 64 units (82% response rate). In addition to this, 363
health care workers from four institutions participated in a second measurement sample
(80% response rate).
At the start of the study the literature on job autonomy was reviewed, and a typology of job
autonomy was generated. As a consequence, job autonomy was defined as the worker's
opportunity or freedom, inherent in the job, to determine a variety of task elements.
In addition, a new measurement instrument was developed, named the Maastricht
Autonomy Questionnaire (MAQ). After a thorough test, the 10-item MAQ showed
reasonably good psychometric properties. Both a two-dimensional scale (i.e., contextual and
content autonomy) and a one-dimensional scale (i.e., overall job autonomy) were tenable.
In order to assess job characteristics, the question was whether aggregated job character-
istics data significantly add explained variance to individual-level job characteristics data in
the prediction of well-being and health. Multi-level analysis (VARCL) indicated that
aggregated job characteristics data are only powerful in explaining well-being in the
presence of individual-level job characteristics, which means that some of the variance in
well-being reflects some properties outside the individual worker.
This job autonomy study derives its significance particularly from being embedded in a
theoretical classification system of job characteristics and psychological outcomes: the Task
Characteristics Approach. Within this approach, three rather impressive theoretical models
were presented in order to test several forms as well as the direction of relationships
mentioned (i.e., the Job Characteristics Model, the Demand-Control-Support Model, and
the Vitamin Model). According to the last two models, it was hypothesized that three job
characteristics (i.e., job autonomy, job demands, and workplace social support) are linearly
interactively or curvilinearly related with four indicators of well-being and health (i.e., job
satisfaction, work motivation, emotional exhaustion, and job-related anxiety). These
hypotheses were set against a null hypothesis that no such relationships exist. In this case,
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some evidence for a linear additive model (e.g., the Job Characteristics Model) could be
investigated. Finally, it was hypothesized that time 1 job characteristics influence time
2 psychological outcomes.
Structural equation modelling (LISREL) was employed to test the hypotheses. Broadly
speaking, the results showed: (1) no empirical evidence for the interactive DCS Model; (2)
a superior non-linear Vitamin Model with regard to a linear model; and (3) the influence of
time 1 job characteristics on time 2 psychological outcomes. Furthermore, the results
revealed that time 1 outcomes are able to influence perceptions of time 2 job charac-
teristics. However, the former causal pattern was stronger; that is, causally predominant.
In the last part of the thesis, the research findings presented are discussed and
reconsidered. The present study has shown that it was possible to capture job autonomy
theoretically as well as empirically. In addition to this, perceptions of job characteristics do
not merely reflect subjective feelings but also are grounded in an environmental reality, as
far as well-being is concerned. Finally, although the linear models were slightly more stable,
the findings supported the non-linear Vitamin Model. Moreover, empirical support for the
causal predominance of job characteristics over outcomes affirmed what our theoretical
models have postulated to be the causal ordering among these variables. The thesis
concludes with several practical implications as well as some avenues for future research.
SUMMARY IN GERMAN
Die vorliegende Dissertation thematisiert die Rolle von Handlungsspielraum ('job autonomy')
für den Zusammenhang von Merkmalen der Arbeit mit Wohlbefinden und Gesundheit.
In der Studie wird Handlungsspielraum in erster Linie im Kontext von Arbeits(neu)gestaltung
betrachtet, wobei auf zwei Themen nëher eingegangen wird: Das erste Thema betrifft die
Konzeptualisierung, Messung und Bewertung von Handlungsspielraum, wahrend es sich
beim zweiten Thema um die besondere Rolle von Handlungsspielraum für die
Wirkungszusammenhange zwischen Arbeitsmerkmalen und psychologischen Reaktionen
handelt. Dementsprechend hat die Studie zwei Ziele: (1) Sie soil zu einem klareren
Versta'ndnis des Begriffs "Handlungsspielraum" ('job autonomy') beitragen; und (2) sollen
die besondere Natur von Handlungsspielraum und das AusmaB seines Einflusses (mit oder
ohne Berücksichtigung anderer Merkmale der Arbeit) auf Wohlbefinden und Gesundheit
geklart werden.
Das Forschungdesign der Studie ist sowohl quer- als auch langsschnittlich (das heiRt: zwei
MeRzeitpunkten und einem Intervall von einem Jahr). Aus alien niederlandischen
Allgemeinkrankenhausern mit Psychiatrischen Abteilungen und alien kombinierten
Pflegeheimen (N=218) wurde eine disproportionate Zufallsstichprobe gezogen. Acht
Krankenhauser und acht Pflegeheime beteiligten sich an der Studie (d.h. insgesamt
16 Einrichtungen). Von 1489 Krankenpflegern und Pflegekraften aus insgesamt
64 Abteilungen wurden Fragebögen ausgefüllt und zurückgesandt (Rücklaufquote 82%).
Zusatzlich nahmen 363 Mitarbeiter aus vier Einrichtungen an einer zweiten Befragung teil
(Rücklaufquote 80%).
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Zum Anfang der Studie wurde die Literatur zu Handlungsspielraum ('job autonomy')
ausgewertet und eine Typologie von Handlungsspielraum erstellt. Daraus abgeleitet wurde
Handlungsspielraum als die Möglichkeit oder Freiheit des Arbeiters definiert, die Vielfalt der
Aufgabenelemente innerhalb der Arbeit zu bestimmen. Des weiteren wurde ein
MeBinstrument, der 'Maastricht Autonomy Questionnaire (MAQ)', entwickelt. Nach
ausführlieher Analyse erwies sich der 10 Items umfassende MAQ als ein Instrument mit
guten psychometrischen Eigenschaften. Der MAQ kann sowohl als ein zweidimensionales
(d.h. die Kontext- und Inhaltsautonomie) als auch als eindimensionales (d.h. allgemeiner
Handlungsspielraum) Instrument betrachtet und benutzt werden.
Bezüglich der Bewertung von Merkmalen der Arbeit ergab sich das Problem, ob aggregierte
Daten von Arbeitsmerkmalen über die individuell bewerteten Daten von Arbeitsmerkmalen
hinaus signifikant zur Vorhersage von Wohlbefinden und Gesundheit beitragen. Multi-
Level-Analysen (VARCL) ergaben, daf3 aggregierte Daten von Arbeitsmerkmalen bei
Berücksichtigung 'individuelier' Merkmale nur einen deutliche Beitrag zur Erklarung von
Wohlbefinden leisten. Dies bedeutet, daB ein Teil der Varianz von Wohlbefinden die
Wirkung von Merkmalen auBerhalb des Individuums wiederspiegelt.
Die Besonderheit dieser Studie zu Handlungsspielraum ergibt sich daraus, daB sie in ein
theoretisch fundiertes Klassifikationssystem von Arbeitsmerkmalen und psychologischen
Reaktionen eingebettet ist, das heiBt in den "Task Characteristics Approach". Innerhalb
dieses Ansatzes wurden drei eindrucksvolle theoretische Modelle dargestellt, um dann
daraus abgleitete verschiedene Varianten und die in ihnen postulierten Wirkungs-
zusammenhange zu testen (das 'Job Characteristics Model', das 'Demand-Control-Support
Model' und das 'Vitamin Model'). Entsprechend der beiden letzten Modelle wurde
angenommen, daB drei Merkmale der Arbeit (Handlungsspielraum, Arbeitsanforderungen,
soziale Unterstützung in der Arbeit) linear oder kurvilinear mit vier Indikatoren des
Wohlbefindens und der Gesundheit (Arbeitszufriedenheit, Arbeitsmotivation, emotionale
Erschöpfung, arbeitsbezogene Angst) verknüpft sind. Dieser Annahme wurde die Null-
hypothese, daB keine derartigen Zusammenhange existieren, entgegengesetzt. Für diesen
Fall könnten Belege für ein lineares additives Modell (d.h. das 'Job Characteristics Model')
genauer untersucht werden. SchlieBlich wurde angenommen, daB Arbeitsmerkmale des
ersten MeBzeitpunkts psychologischen Reaktionen zum zweiten MeBzeitpunkt beeinflussen.
Die Hypothesen wurden mittels linearer Strukturgleichungsmodelle (LISREL) getestet. Grob
zusammengefaBt ergaben sich folgende Ergebnisse: (1) es gibt fce/ne empirischen Belege für
ein interaktives 'Demand-Control-Support Model'; (2) ein nicht-lineares 'Vitamin Model' ist
einem linearen Modell überlegen; und (3) Arbeitsmerkmale zum ersten MeBzeitpunkt
beeinflussen psychologische Reaktionen zum zweiten MeBzeitpunkt. Des weiteren stellte
sich heraus, daB psychologische Reaktionen zum ersten MeBzeitpunkt die Wahrnehmung
der Arbeitsmerkmale zum zweiten MeBzeitpunkt beeinflussen können, wobei allerdings der
erstgenannte Wirkungszusammenhang starker, das heiBt kausal dominant, ist.
Im letzten Teil der Dissertation werden die Forschungsergebnisse zusammenfassend
diskutiert. Die vorliegende Studie hat gezeigt, daB es möglich ist, Handlungsspielraum
('job autonomy') sowohl theoretisch als auch empirisch abzugrenzen und zu erfassen.
Des weiteren zeigte sich, daB die Bewertung von Merkmalen der Arbeit nicht nur einen
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subjektive Zustand wiederspiegelt, sondern auch dal3 ihr - zumindest was Wohlbefinden
betrifft - objektive Umweltgegebenheiten zugrunde liegen. SchlieBlich unterstützen die
Ergebnisse das nicht-lineare 'Vitamin Model', obwohl sich lineare Modelle als etwas stabiler
erwiesen haben. Darüber hinaus bestatigten die empirischen Daten die theoretisch
postulierten Wirkungszusammenhange bezüglich der kausalen Dominanz von Arbeits-
merkmalen über psychologischen Reaktionen. Die Doktorarbeit schlieIBt mit der Thema-
tisierung praktischer Implikationen sowie von Konsequenzen für weiterführende, zukünftige
Forschung.
GENERAL OUTLINE IN DUTCH
Dit proefschrift handelt over "autonomie in het werk". Het doel van deze studie is
tweeledig. In de eerste plaats dient inzicht verkregen te worden in de term "autonomie in
het werk" binnen de context van de taakherontwerptraditie. In de tweede plaats wordt
beoogd inzicht te verkrijgen in de specifieke aard en grootte van de effecten van werk-
gerelateerde autonomie - al dan niet in combinatie met andere werkkenmerken - op het
welbevinden en de gezondheid.
In /ioofcfefu/c 7 wordt het onderwerp geïntroduceerd en wordt de achtergrond van het
onderzoek geschetst. Autonomie in het werk lijkt een belangrijke voorspeller van
welbevinden en gezondheid te zijn. Het blijkt echter riskant en prematuur om het effect van
autonomie op deze variabelen te generaliseren vanwege theoretische, conceptuele en
methodologische problemen.
Hoo/efefufc 2 bevat een theoretische verhandeling over autonomie in het werk.
Achtereenvolgens komen de conceptualisering, de operationalisering en de inschatting van
werk-gerelateerde autonomie aan bod. Uit de verrichte literatuurstudie blijkt dat veel
conceptualiseringen en operationaliseringen van autonomie in het werk niet voldoen aan
gangbare criteria. Zo blijkt bijvoorbeeld dat werk-gerelateerde autonomie meestal
beschouwd wordt als een absoluut, globaal en algemeen begrip. Vervolgens laten de
operationaliseringen van autonomie te wensen over ten gevolge van onder meer (1)
onnauwkeurige, deels met andere begrippen overlappende items, (2) diversiteit in dimensio-
naliteit van items, en (3) verschillende typen schaalankers. Tenslotte komt uit deze studie
naar voren dat nog steeds onenigheid bestaat over de inschatting van autonomie. Gezien
het feit dat taakherontwerp de nadruk legt op objectieve werkkenmerken, resteert de vraag
hoe werkkenmerken ingeschat dienen te worden: objectief (in de betekenis van onafhan-
kelijk van een menselijk oordeel) of subjectief?
Aan het eind van dit hoofdstuk wordt geconcludeerd dat genuanceerder over autonomie in
het werk gedacht moet worden. Werk-gerelateerde autonomie kan namelijk beschouwd
worden als een re/af/ef kenmerk van het werk, dat gerelateerd is aan verschillende
elementen van de taak van de werknemer. Verder lijkt autonomie primair een unidimen-
sioneel construct, hoewel ter exploratie ook twee dimensies mogelijk zijn. Het gehele
172
spectrum van werk-gerelateerde autonomie omvat namelijk externe (contextuele)
mogelijkheden en interne (inhoudelijke) mogelijkheden. Externe mogelijkheden hebben
bijvööfheeïd te maken met de werkplek verlaten indien men dat vwl en met het selfstandsQ
bepalen van werktijden. Interne mogelijkheden betreffen het bepalen van bijvoorbeeld de
volgorde en methode van het werk. De breedte van dit spectrum blijkt afhankelijk te zijn
van het gekozen subsysteem in de organisatie (bijvoorbeeld de afdeling of de individuele
werknemer). Tot slot wordt de conclusie getrokken dat de inschatting van werkkenmerken
opnieuw beschouwd dient te worden in de context van de taakherontwerptradttie. Er sal
gezocht moeten worden naar alternatieve inschattingen om de werkkenmerken te
reflecteren.
HoofcfeluAr 3 weerspiegelt een theoretisch classificatie-systeem waarbinnen werkkenmerken
en hun effecten op welbevinden en gezondheid onderzocht kunnen worden, namelijk de
Taakkenmerken-benadering. Aangezien het moeilijk is om autonomie en zijn mogelijke
effecten te bestuderen zonder een theoretisch raamwerk, worden drie theoretische
modellen gebruikt die gerangschikt kunnen worden onder de Taakkenmerken-benadering:
(1) het 'Job Characteristics Model' van Hackman en Oldham; (2) het 'Demand-Controi-
Support Model' van Karasek en zijn collega's; en (3) het 'Vitamin Model' van Warr. Analoog
aan deze modellen worden drie typen relaties tussen werk-gerelateerde autonomie en
diverse reactie-variabelen (werkmotivatie, arbeidstevredenheid, emotionele uitputting en
angst) verondersteld. Het eerste type is dat autonomie een recnf///n/ge relatie met deze
variabelen heeft. De tweede veronderstelt een rechtlijnige /nferacf/eve relatie van autonomie
(in combinatie met andere werkkenmerken) met reactie-variabelen. Het laatste type
postuleert een <rrom///n/g verband tussen autonomie en welbevinden en gezondheid.
Uit een empirisch overzicht blijkt dat de empirische ondersteuning voor deze modellen nog
niet optimaal is. Theoretische, conceptuele en methodologische problemen liggen hier
mogelijkerwijs aan ten grondslag. In dit onderzoek wordt derhalve getracht aan enkele van
deze problemen het hoofd te bieden.
Aan het eind van hoofdstuk 3 wordt de algemene probleemstelling uitgewerkt in drie
centrale onderzoeksvraagstellingen, te weten:
7,) "Hoe /ran aufonom/e /n hef werit du/de///Jt en prec/es geoperaf/onafeeerd worden,
en waf z/yn de psycnomef/vscne e/genschappen van nef meef/nsfrumenf?"
2) "Kunnen we/oew'nden en gezondhe/d öefer voorspe/d worden door /nd/wdue/e
/nschaff/ngen i/an aufonom/e, of door een a/femaf/eve (groeps,) /nsc/iaff/ng?"
3^  "Waf /s de spec/f7efce i/orm en r/chf/ng van de re/af/e fussen iveric-gere/afeerde
aufonom/e (a/ dan n/ef /n comb/naf/e mef andere wer/c/cenmer/renj en we/-
öew'nden en gezondhe/d?"
Na de introductie van een conceptueel raamwerk worden een viertal hypothesen en een
vijftal specifieke onderzoeksvragen geponeerd.
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In hoofdsfuJt 4 wordt de methode van onderzoek beschreven. Het onderzoeksontwerp kent
een tweeledige karakterisering. Enerzijds zijn bij een groot aantal werknemers op één
tijdstip gegevens verzameld, waardoor het onderzoek als cross-sectioneel survey-onderzoek
bestempeld kan worden. Anderzijds zijn bij een deel van diezelfde werknemers op twee
tijdstippen onderzoeksgegevens verzameld, waardoor gesproken kan worden van longitu-
dinaal survey-onderzoek, ook wel panelonderzoek genoemd. De onderzoekspopulatie
bestaat uit verplegenden en verzorgenden uit twee sectoren van de Nederlandse gezond-
heidszorg, namelijk (1) algemene ziekenhuizen en (2) gecombineerde verpleeghuizen.
Zestien willekeurige instellingen zijn benaderd om deel te nemen aan het onderzoek.
Gevraagd werd vier afdelingen uit elke instelling aan het onderzoek te laten deelnemen.
Voor het algemeen ziekenhuis betrof dit een intensieve, psychiatrische, interne en
chirurgische afdeling, terwijl het in de verpleeghuizen ging om twee somatische en twee
psychogeriatrische afdelingen. In totaal zijn 64 afdelingen met een personeelsbezetting van
1806 personen gevraagd om hun medewerking.
De onderzoeksgegevens zijn verzameld met behulp van een schriftelijke vragenlijst. Van de
totale groep hebben uiteindelijk 1489 personen de vragenlijst teruggestuurd, wat een
respons van 82 procent betekent. De vragenlijsten voor de tweede meting werden ongeveer
een jaar later uitgedeeld aan 454 verpleqenden en verzorgenden, van. viec var>. de zestev.
instellingen. Eén algemeen ziekenhuis en drie gecombineerde verpleeghuizen waren
namelijk bereid mee te werken aan deze tweede meting. Van de totale groep van
454 verplegenden en verzorgenden hebben 363 personen de vragenlijst geretourneerd,
hetgeen een respons van 80 procent oplevert.
Hoofdsfu/c 5 handelt over de resultaten met betrekking tot de eerste centrale
onderzoeksvraag. Na een bespreking van het meetinstrumentarium worden de psycho-
metrische eigenschappen van de instrumenten besproken. Dit is onderzocht aan de hand
van confirmatieve factoranalyses en betrouwbaarheidsanalyses. Daarnaast is gebruik
gemaakt van kruisvalidering om te bezien in hoeverre de verkregen resultaten met succes
gebruikt kunnen worden bij het voorspellen van scores in andere, vergelijkbare groepen.
Hiervoor is de cross-sectionele onderzoeksgroep verdeeld in twee - willekeurige -
subgroepen. Uit de resultaten van de analyses blijkt dat het instrument om autonomie in
het werk te meten, de zogeheten Maastrichtse Autonomielijst, goede psychometrische
eigenschappen kent. Ook de meetinstrumenten voor de overige werkkenmerken (zoals
werkdruk) en reactie-variabelen (bijvoorbeeld emotionele uitputting) blijken redelijke tot
goede eigenschappen te bezitten. De gepostuleerde factormodellen blijken robuust en
stabiel te zijn, zowel in de kruisvalidering als in de tijdspanne.
In hoofdsfu/c 6 wordt getracht een antwoord te vinden op de tweede centrale
onderzoeksvraag en het eerste deel van de derde onderzoeksvraag. Met betrekking tot de
inschatting van werkkenmerken zijn multi-niveau analyses uitgevoerd bij een deel van het
databestand van de eerste meting, namelijk 895 gediplomeerde verplegenden. Gelet op de
hiërarchische data-structuur is een drie-niveau model toegepast: zestien instellingen op
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macro-niveau, 54 afdelingen op meso-niveau en 895 zorgverleners op micro-niveau. Uit de
resultaten blijkt dat de gezondheidsvariabelen "emotionele uitputting" en "angst"
gerelateerd zijn aan zowel de individueel ingeschatte werkdruk als de groepsvariabele
werkdruk. Oftewel, een hoge werkdruk hangt samen met relatief veel gezondheids-
klachten. Echter, de groepsvariabele blijkt niet in staat verklaarde variantie toe te voegen
aan de 'individuele' werkdruk. Vervolgens komt naar voren dat werkmotivatie en arbeids-
tevredenheid samenhangen met de interactie-term van werkdruk en autonomie; werk-
motivatie met de 'individuele' interactie-term en arbeidstevredenheid met de groepsterm.
Anders gezegd, bij vee/ autonomie gaat een hoge werkdruk gepaard met een hoge
werkmotivatie en arbeidstevredenheid, terwijl bij we/n/g autonomie een hoge werkdruk
gepaard gaat met een lage werkmotivatie en arbeidstevredenheid. Tevens blijken de
groepsvariabelen verklaarde variantie toe te kunnen voegen aan de 'individuele' variabelen,
wat kan duiden op het feit dat een deel van de variantie in welbevinden gereflecteerd wordt
door taakeigenschappen bu/fen de directe waarneming van de individuele werknemer.
Met betrekking tot de specifieke vorm van de relaties tussen enerzijds werkkenmerken en
anderzijds welbevinden en gezondheid hebben structurele modeltoetsingen plaats-
gevonden. Deze toetsingen zijn in staat meerdere typen variabelen (zoals werkkenmerken
en reactie-variabelen) modelmatig en bovendien gelijktijdig te onderzoeken Uit de
bevindingen blijkt dat enige ondersteuning gevonden wordt voor kromlijnige relaties.
Daarentegen blijken de rechtlijnige modellen het meest stabiel te zijn. Ten aanzien van
autonomie blijkt: (1) een kromlijnige relatie met emotionele uitputting (omgekeerde
U-vorm); en (2) een rechtlijnige relatie met werkmotivatie en arbeidstevredenheid. Met
andere woorden: (1) zowel weinig als veel autonomie gaat gepaard met weinig emotionele
uitputting; en (2) veel autonomie gaat gepaard met relatief veel werkmotivatie en relatief
veel arbeidstevredenheid.
Het laatste gedeelte van de derde centrale onderzoeksvraag wordt behandeld in ftoofdsfull: 7,
te weten de richting van het verband tussen werkkenmerken enerzijds en welbevinden en
gezondheid anderzijds. Overeenkomstig de theoretische modellen wordt verondersteld dat
werkkenmerken het welbevinden en de gezondheid van de werknemer beïnvloeden
(in plaats van andersom). Uit enkele longitudinale structurele modeltoetsingen blijkt dat
deze veronderstelling inderdaad bevestigd wordt. Bijvoorbeeld, de werkdruk op tijdstip 1
leidt tot meer emotionele uitputting op tijdstip 2. Echter, ook de invloed van het
welbevinden en de gezondheid op percepties van werkkenmerken wordt bevestigd.
Zo blijkt bijvoorbeeld dat de werkmotivatie op tijdstip 1 invloed heeft op de perceptie van
autonomie op tijdstip 2. Hoe meer werkmotivatie, hoe meer autonomie in een later stadium
ervaren wordt. Wèl blijkt het eerste type relatie (werkkenmerken -» welbevinden en
gezondheid) sterker te zijn dan het tweede type relatie (welbevinden en gezondheid -*
werkkenmerken).
In het laatste hoofdstuk van dit proefschrift, rioofcfsfi/jl: 8, worden de resultaten van deze
studie in onderlinge samenhang besproken. Begonnen wordt met een overzicht van alle
onderzoeksbevindingen, met speciale aandacht voor autonomie in het werk. Vervolgens
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worden enkele methodologische kanttekeningen geplaatst bij successievelijk de
onderzoeksmethode, de meetinstrumenten en de statistische analysetechnieken. De theore-
tische gevolgtrekkingen van de studie gaan over (1) de conceptualisering, operationalisering
en inschatting van werk-gerelateerde autonomie, en (2) het empirische bewijs voor de
theoretische modellen. Ten eerste blijkt het mogelijk autonomie in het werk grondiger en
verfijnder te bestuderen dan tot op heden gebeurd is. Ook komt naar voren dat percepties
van werkkenmerken niet alleen subjectieve gevoelens reflecteren, maar ook gegrond zijn in
een omgevingsgebonden werkelijkheid. Daarnaast blijkt de Maastrichtse Autonomielijst een
goede operationalisering van het autonomie-begrip te zijn.
Ten tweede komt naar voren dat, ondanks de iets stabielere rechtlijnige modellen, Warr's
kromlijnige Vitaminemodel wordt ondersteund door de onderzoeksgegevens. Verder blijkt
dat, ondanks twee interacties in multi-niveau analyse, geen bevestiging gevonden wordt
voor de interactieve veronderstellingen van het Demand-Control-Support Model van
Karasek en zijn collega's. Warr's model heeft aldus aangetoond dat kromlijnige verbanden
belangrijk zijn voor studie naar werkkenmerken, welbevinden en gezondheid. Tenslotte
bevestigen de longitudinale resultaten de veronderstellingen van de theoretische modellen
aangaande het dominante oorzaak-gevolg patroon tussen werkkenmerken en welbevinden
en gezondheid. Aan het eind van de paragraaf wordt een heuristisch model gepresenteerd
dat richting kan geven aan verder onderzoek op het gebied van werkkenmerken,
welbevinden en gezondheid.
Na de bespreking van de theoretische betekenis van deze studie worden enkele aan-
bevelingen gedaan om de autonomie en sociale ondersteuning in het werk te vergroten en
de werkdruk te verminderen dan wel te reguleren. Eén van de aanbevolen taakherontwerp-
methoden omvat de reconstructie van gefragmenteerd en geïsoleerd werk in kleinschalige,
gedecentraliseerde semi-autonome taakgroepen. Het hoofdstuk wordt tenslotte afgesloten
met enkele suggesties voor verder onderzoek op het gebied van werkkenmerken (in het
bijzonder autonomie), welbevinden en gezondheid.
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LIST OF ABBREVIATIONS
25LS
a
A
AD
AGFI
aggr
anx
AR
AUT, or a
BE
BSN
CE
CFA
Chi-2, o r x '
CLPC
COL
CVD
CVI
D
DCS
DEM, or d
df
DOT
A
EFA
ECVI
emot
exh
FIML
GA
ger
GNS
H
ICU
indiv
JC
JCI
JCM
JD-C
Two-Stage Least Squares
Coefficient alpha
Appendix
Additional Decrement
Adjusted Goodness-of-Fit Index
aggregated
Anxiety
Action Research
Autonomy
Beta
Bachelor of Science Degree in Nursing
Constant Effect
Confirmatory Factor Analysis
Chi-square
Cross-lagged Panel Correlational Analysis
Colleague
Cardiovascular Diseases
Cross-Validation Index
Deviance
Demand-Control-Support
Demand
Degrees of freedom
Dictionary of Occupational Titles
Delta (Greek), which means "difference"
Exploratory Factor Analysis
Expected Cross-Validation Index
emotional
Exhaustion
Full Information Maximum Likelihood
Gamma
geriatric
Growth Need Strength
Hypothesis
Intensive Care Unit
individual
Job Characteristics
Job Characteristics Index
Job Characteristics Model
Job Demand-Control
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JDS
LISREL
M
MAQ
MBI
MBI-NL
Ml
MLA
Mo
mot
MPS
M,
N
n
NNFI
n.s.
OD
OLS
P
P-
PAR
PDM
PH
PhD
PO
pp.
PRELIS
PS
Q
r
R'
rel
"i
RMSEA
RTA
sat
SD
SE
SEM
SUP, or s
t
Job Diagnostic Survey
Linear Structural Relations
Mean
Maastricht Autonomy Questionnaire
Maslach Burnout Inventory
Maslach Burnout Inventory, Dutch version
Modification Index
Multi-Level Analysis
Null Model
Motivation
Motivating Potential Score
Whole sample Model
Number (population)
Number (sample)
Non-Normed Fit Index
Non-significant
Organization Development
Ordinary Least Squares
p-value
Page
Participatory Action Research
Participative Decision-Making
Phi
Doctor of Philosophy
Psychological Outcomes
Pages
Preprocessor for LISREL
Psi
Question
Correlation coefficient
Modelled, or explained, proportion of variance
Squared multiple correlations
related
average item-item correlation
Root-Mean-Square Error of Approximation
Test-retest reliability
Requisite Task Attribute
Satisfaction
Standard Deviation
Standard Error
Structural Equation Model(ling)
Supervisor / Support
t-value
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T Target Coefficient
TCA Task Characteristics Approach
U.S. United States
VARCL Variance Component Analysis by Maximum Likelihood
VIF Variance Inflation Factor
VM Vitamin Model
VWO Voorbereidend Wetenschappelijk Onderwijs (High School)
VOS Vragenlijst Organisatie Stress (Organizational Stress Questionnaire)
VOS-D Vragenlijst Organisatie Stress-Doetinchem
(Organizational Stress Questionnaire Doetinchem)
WLS Weighted Least Squares
X*, orChi-2 Chi-square
y. Year(s)
YJI Yale Job Inventory
Z Z-value
Appendix 2
QUESTIONNAIRES'
Job autonomy:
The opportunity that the work offers:
1) to determine the method of working yourself. (AUT1)
2) to leave your workplace whenever you want. (AUT2)
3) to determine the work goals yourself. (AUT3)
4) to determine the order in which the work is carried out yourself. (AUT4)
5) to evaluate the work yourself. (AUT5)
6) to pause in your work whenever you want. (AUT6)
7) to determine the amount of work to be done during a certain period yourself. (AUT7)
8) to raise or lower the pace of work yourself. (AUT8)
9) to determine your own working-hours. (AUT9)
10) to determine the kind of work to be done yourself. (AUT10)
Job demands:
In the unit where I work:
1) work is carried out under pressure of time. (DEM1)
2) there are peaks in the work. (DEM2)
3) staff have to work too hard. (DEM3)
4) too much work has to be done. (DEM4)
5) there is too little time to finish the work. (DEM5)
6) the pace of work is too high. (DEM6)
7) the work is mentally exacting. (DEM7)
8) the work is too complicated. (DEM8)
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Social support on the job:
1a) How is your relationship with your senior nursing officer? (SUP1)
1b) How is your relationship with your colleagues? (COL1)
2a) How often do you have conflicts with your senior nursing officer? (SUP2; reversed score)
2b) How often do you have conflicts with your colleagues? (COL2; reversed score)
3a) If there are problems at work, can you talk about them with your senior
nursing officer? (SUP3)
3b) If there are problems at work, can you talk about them with your colleagues? (COL3)
4a) To what extent can you count on your senior nursing officer, when you have
difficulties in your work? (SUP4)
4b) To what extent can you count on your colleagues, when you have difficulties in
your work? (COL4)
5a) Do you feel appreciated in your job by your senior nursing officer? (SUP5)
5b) Do you feel appreciated in your job by your colleagues? (COL5)
Work motivation:
1) My work is challenging. (M0T1)
2) The work stimulates me to perform better all the time. (M0T2)
3) My work stimulates me to be creative. (M0T3)
4) My work is very interesting. (M0T4)
5) My work stimulates me to learn new things. (M0T5)
Job satisfaction:
1) I am satisfied with my present job. (SAT1)
Emotional exhaustion:
1) I feel emotionally drained from my work. (EXH1)
2) I feel used up at the end of the workday. (EXH2)
3) I feel fatigued when I get up in the morning and have to face another day on the job. (EXH3)
4) Working with people all day is really a strain for me. (EXH4)
5) I feel burned out from my work. (EXH5)
6) I feel frustrated by my job. (EXH6)
7) I feel I'm working too hard on my job. (EXH7)
8) I feel like I'm at the end of my rope. (EXH8)
Job-related anxiety:
1) I feel nervous. (ANX1)
2) I feel anxious. (ANX2)
3) I feel tense. (ANX3)
4) I feel restless. (ANX4)
NOTE
1. Translated from Dutch; factorial abbreviation, which was used in chapters 5 and 6, in parentheses.
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Appendix 3
LISREL NOTATION IN GREEK SYMBOLS
Table A3.1 nofaf/on, Gree/c a/phabef, and /./SftfZ. mean/ng (cf Hayduk, 7987J
LISREL notation Greek alphabet LISREL meaning
P(orB)
r(orr)
8
e
C
n
e
X (or A)
S
*
x
y
beta
gamma
delta
epsilon
zeta
eta
theta
lambda
xi, ksi
sigma
phi
psi
structural coefficient (matrix)
structural coefficient (matrix)
measurement error x variable
measurement error y variable
structural model error
latent endogenous variable
measurement error matrix
factor loading (matrix)
latent exogenous variable
population covariance matrix
sample covariance matrix
exogenous covariance matrix
error covariance matrix
observed exogenous variable
observed endogenous variable
Appendix 4
DESCRIPTIVE STATISTICS OF THE STUDY VARIABLES
Table A4 .1 Means (Mj, sfandard dewar/ons (5Dj, and emp/r/ca/ ranges of fhe sfudy variab/es iv/'fh/n
fhe Job Demand-Confro/ Mode/ (n=895.)
Measures
job demands
job autonomy
dem x aut
job satisfaction
work motivation
emot. exhaustion
job-rel. anxiety
Individual data
M
3.20
2.72
-.09
3.90
3.80
1.74
1.47
SD
.56
.55
.34
.86
.68
.87
.43
range
1.50-5.00
1.00-4.60
-2.33-1.35
1.00-5.00
1.20-5.00
.00-4.75
1.00-4.00
Aggregated data
M
3.20
2.72
-.04
SD
.32
.26
.10
range
2.39-4.09
1.88-3.39
-.42- .15
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Table A4.2
Measures
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
gender*
age
indiv dem
indiv aut
indiv d x a
aggr dem
aggr aut
aggr d x a
satisfaction
motivation
exhaustion
anxiety
psychiatric
internal
surgical
somatic
psycho-ger
* p<.05 (two-tailed)
/nfercorre/af/ons of trie study var/ab/es w/m/n fne 7ob Demand-Contro/ Mode/ (h=895,)
1 2 3
-.14'
.09' -.06
-.13- .08" -.30'
.00 -.03 -.07'
.20 -.08* .56"
-.20 .08* -.30"
.12'-.07'-.01
.09"-.07'-.18'
-.01 -.10'-.09'
-.02 -.02 .45"
-.04 -.01 .19"
-.26' .18'-.16-
.13'-.06 .03
.10' -.03 .07'
.15" -.08' .20'
.15" -.08" -.00
4 5 6
.01
-25V02
.48'-.04 -.52"
-.13" .33"-.02
.13' .1V-.15'
.20' .10'-.18'
-.13V05 .25"
-.01 -.06 .10'
.19'-.06 -.28"
.08- .08- .06
-.02 .06 .12"
-22-.1T .35'
-.06 .01 -.01
7
-.26'
.09'
.18"
-.08'
.04
.4V
.16'
-.04
-.46'
-.13'
8
.15-
.07'
-.09'
-.11"
-27'
.14'
.15'
-.15"
.09'
<
9
.49"
-.42"'
-25'
-.17'
.06
-.00
-.05
.05
10
-.21'
-.11'
.04
.06
.06
-.13"
-.10"
11 '
.48"
.10'
-.02
.06
.02 •
.01 •
12
.16'
.00
.01
-.04
-.06
13
-.14'
-.14'
-.21'
-.21*
14 15 16
-.13'
-.20" -.19"
-.20" -.19" -.28'
* gender was coded 0 (males) and 1 (females)
Table A4.3 Means (M), standard dewaf/ons fSDA and emp/r/ca/ ranges of fne study var/ab/es w/fh/n
the Demand-Contro/-Supporf Mode/
Measures
iob demands
|ob autonomy
social support
dem x aut
aut x sup
dem x sup
dem x aut x sup
job satisfaction
work motivation
emot. exhaustion
job-rel. anxiety
Calibration sample (n=665)
M
3.15
2.69
3.29
-.10
.03
-.03
.01
3.94
3.87
1.74
1.50
SD
.60
.55
.35
.35
.20
.22
.15
.90
.68
.88
.45
range
1.00-5.00
1.00-4.60
1.90-4.00
-1.74-1.85
-.72-1.29
-1.26- .96
-1.17-1.24
1.00-5.00
1.60-5.00
.00-4.75
1.00-4.00
Validation
M
3.18
2.67
3.32
-.08
.03
-.03
.01
3.95
3.86
1.75
1.48
sample (n=667)
SD
.58
.58
.34
.37
.21
.23
.17
.82
.67
.85
.42
range
1.38-5.00
1.00-4.40
2.20-4.00
-2.37-1.80
-.80-1.12
-1.61- .82
-1.30-1.34
1.00-5.00
1.20-5.00
.00-4.75
1.00-4.00
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Table A4.4 /nfercorre/af/bns among the study var/ab/es w/th/n tne Demand-Contro/-Support Mode/
(be/ow d/agona/: ca//braf/on samp/e, n=665; above d/agona/: va//daf/on samp/e, n=667j
Measures
1 gender#
2 age
3 job demands
4 job autonomy
5 social support
6 dem x aut
7 aut x sup
8 dem x sup
9 dem x aut x sup
10 job satisfaction
11 work motivation
12 emot. exhaustion
13 job-rel. anxiety
1
-.14*
.03
-.16*
.12*
-.02
.02
-.05
-.00
.13*
-.02
-.01
.00
2
-.11*
.03
.04
-.07
-.13*
.01
.02
-.03
-.10*
-.13*
-.02
.01
3
.08*
.12*
-.29*
-.15*
-.06
.11*
.06
.23*
-.21*
-.10*
.48*
.20*
4
-.17*
.09*
-.23*
.16*
.08*
-.06
.10*
-.16*
.11*
.17*
-.14*
-.09*
5 6
.10* -.00
-.09* -.04
-.20* -.14*
.14* .04
— .06
.10* -----
-.08* -.15*
.13* .22*
-.37* .02
.35* .12*
.28* .10*
-.31* -.03
-.22* -.03
7
.03
.07
.06
.05
-.02
-.20*
-.41*
.27*
.00
.08*
.04
.03
8
-.01
-.01
-.01
.05
.09*
.20*
-.34*
-.25*
-.01
-.02
.02
-.01
9
-.03
.05
.21*
-.18*
-.30*
.04
.14*
-.24*
-.14*
-.07
.16*
.14*
10 11 12 13
.05 -.01 -.01 -.04
-.06 -.17*-.02 -.02
-.18* -.12* .44* .18*
.15* .14*-.10*-.05
.35* .25*-.30*-.20*
.07 .06 -.02 -.04
-.03 -.04 .05 -.03
-.00 .02 -.01 -.03
-.18*-.09* .13* .08*
— .44*-.33*-.17*
.50* .19* -.02
-.42* -.19* — .46*
-.22*-.09* .45* —
* p<05 (two-tailed) # gender was coded 0 (males) and 1 (females)
Table A4.5 Means (MJ, standard dewaf/ons (5DJ, and emp/nca/ ranges of fne sfudy variab/es iw'th/n
the V/'fam/n Mode/
Measures
job demands
job autonomy
social support
dem x dem
aut x aut
sup x sup
job satisfaction
work motivation
emot. exhaustion
job-rel. anxiety
Calibration sample (n=665)
M
3.15
2.69
3.29
.36
.30
.12
3.94
3.87
1.74
1.50
SD
.60
.55
.35
.55
.45
.18
.90
.68
.88
.45
range
1.00-5.00
1.00-4.60
1.90-4.00
.00-4.64
.00-3.66
.00-1.93
1.00-5.00
1.60-5.00
.00-4.75
1.00-4.00
Validation sample (n=667)
M
3.18
2.67
3.32
.34
.33
.11
3.95
3.86
1.75
1.48
SD
.58
.58
.34
.54
.46
.15
.82
.67
.85
.42
range
1.38-5.00
1.00-4.40
2.20-4.00
.00-3.32
.00-2.98
.00-1.25
1.00-5.00
1.20-5.00
.00-4.75
1.00-4.00
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Table A4.6 /ntercorre/at/ons among the study variab/es w/rn/n the Wtam/n Mode/ fbe/ow d/agona/:
caAibraf/on samp/e, n=665; above diagona/: i^ aA'dafton samp/e, n=667j
Measures
1 gender!
2 age
3 job demands
4 job autonomy
5 social support
6 demxdem
7 aut xaut
8 sup xsup
9 job satisfaction
10 work motivation
11 emot. exhaustion
12 job-rel. anxiety
1
—
-.14*
.03
-.16*
.12*
.06
-.05
.05
.13*
-.02
-.01
.00
2
-.11*
—
.03
.04
-.07
.05
.19*
-.00
-.10*
-.13*
-.02
.01
3 4
.08* -.17*
.12* .09*
.23*
-.29*
-.15* .16*
.04 -.04
.06 .10*
.09* -.06
-.21* .11*
-.10* .17*
.48* -.14*
.20* -.09*
5
.10*
-.09*
-.20*
.14*
.04
-.04
-.22*
.35*
.28*
-.31*
-.22*
6
.05
.02
.08*
-.10*
-.01
—
.09*
.07
-.06
-.05
.02
.05
7
-.04
.14*
.03
.04
.04
.12*
.03
.01
.01
-.01
.07
8
-.04
.05
.08*
-.02
-.14*
.18*
.09*
-.22*
-.09*
.20*
.16*
9
.05
-.06
-.18*
.15*
.35*
-.05
.01
-.13*
.50*
-.42*
-.22*
10
-.01
-.17*
-.12*
.14*
.25*
-.03
-.05
-.05
.44*
.....
-.19*
-.09*
11 12
-.01 -.04
-.02 -.02
.44* .18*
-.10*-.05
-.30* -.20*
.05 .14*
-.08* -.06
.05 .01
-.33*-.17*
-.19*-.02
— .46*
.45* —
' p<05 (two-tailed) # gender was coded 0 (males) and 1 (females)
Table A4.7 Means (M), standard dewaf/ons (5DA and emp/rica/ ranges of the pane/ study var/ab/es
(n=225j
Measures
iob demands
job autonomy
social support
job satisfaction
work motivation
emot. exhaustion
lob-rel. anxiety
Time 1
M
3.16
2.73
3.34
4.02
3.82
1.68
1.44
SD
.68
.59
.32
.85
.69
.92
.41
range
1.38-5.00
1.50-4.50
2.40-4.00
1.00-5.00
1.60-5.00
.00-4.00
1.00-2.75
Time 2
M
3.16
2.78
3.28
3.94
3.63
1.61
1.43
SD
.71
.58
.38
.83
.66
.88
.45
range
1.25-5.00
1.60-4.20
2.20-4.00
1.00-5.00
2.00-5.00
.00-4.63
1.00-3.75
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Measures
/ntercorre/af/ons of f/ie pane/ sfuc/y var/ab/es fn=225)
1 2 3 4 5 6 7 8 9 10 11 12 13
Appendices
14 15
1 gender# (1)
2 age(1) -.11
3 demands (1) -.08 .03
4 autonomy (1) -.19* .13* -.30*
5 support (1) .08 -.04 -.24* .24*
6 satisfaction (1) .08 -.09 -.31* .25* .46*
7 motivation (1) -.02 -.16*-.26* .19* .34* .52*
8 exhaustion (1) -.06 -.07 .52*-.13 -.25*-.40*-.27*
9 anxiety (1) -.05 .01 .21*-.03 -.19*-.34*-.07 .45*
10 demands (2) -.02 -.01 .72*-.35*-.21*-.28*-.21* .50* .20*
11 autonomy(2) -.16* .04 -.27* .64* .29* .22* .25* -.16* -.04 -.43*
12 support(2) .13*-.00 -.21* .23* .59* .36* .32*-.26*-.18*-.34* .39*
13 satisfaction (2) .06 -.03 -.34* .24* .38* .55* .43*-.43*-.26*-.40* .39* .53*
14 motivation (2) -.11 -.06 -.20* .17* .25* .40* .62*-.25*-.09-.20* .27* .42* .55*
15 exhaustion (2) .01 -.12 .33*-.17*-.24*-.35*-.25* .66* .37* .50*-.33*-.44*-.54*-.36*
16 anxiety (2) -.04 .01 .17*-.04 -.15*-.21*-.07 .36* .59* ,26*-.16*-.34*-.37*-.18*.53*
' p<05 (two-tailed) (1)=time 1; (2)=time 2 # gender was coded 0 (males) and 1 (females)
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Appendix 5
ESTIMATED PARAMETER COEFFICIENTS OF THE ULTIMATE MODELS
Table A5 .1 Parameter esf/mates (Fu// /n/ormdf/on Max/mum üfce///iooc() of trie //hear adtf/'r./Ve
mode/ (Standard Frrors /n paren f/ieses; n= 7,332)
parameter*
BE(1,5)
BE(2,5)
BE(3,5)
BE(4.5)
BE(1,6)
BE(2,6)
BE(3,6)
BE(4,6)
BE(1,7)
BE(2,7)
BE(3,7)
BE(4,7)
GA(1.1)
GA(2,1)
GA(3,1)
GA(4,1)
GA(5.1)
GA(6.1)
GA(7,1)
GA(1,2)
GA(2,2)
GA(3,2)
GA(4,2)
GA(5,2)
GA(6,2)
GA(7,2)
PH(I.I)
PH(2,2)
PH(1,2)
PSd.D
PS(2.2)
PS(3,3)
PS(4,4)
PS(5.5)
estimates (SE)
-.19* (.04)
-.03 (.03)
.64* (.04)
.12* (.02)
.10* (.04)
.14* (.03)
.05 (.04)
.00 (.02)
.77* (.07)
.46* (.05)
-.59* (.06)
-.24* (.03)
.17* (.06)
-.07 (.05)
-.03 (.06)
-.01 (.03)
.10* (.04)
-.26* (.04)
.09* (.02)
.00 (.00)
-.01* (.00)
-.01* (.00)
.00 (.00)
.00* (.00)
.00 (.00)
.00* (.00)
.13* (.01)
67.14* (2.60)
-.37* (.08)
.63* (.02)
.41* (.02)
.55* (.02)
.18* (.01)
.34* (.01)
parameter*
PS(6,6)
PS(7,7)
PS(8,8)
PS(9.9)
PS(10,10)
PS< 1 1 , 1 1 )
PS(1,2)
PS(1.3)
PS(1,4)
PS(2,3)
PS(2,4)
PS(3,4)
PS(5,6)
PS(5,7)
PS(5,8)
PS(5,9)
PS(5,10)
PS(5,11)
PS(6,7)
PS(6,8)
PS(6,9)
PS(6,10)
PS(6,11)
PS(7,8)
PS(7,9)
PS(7,10)
PS(7,11)
PS(8,9)
PS(8,10)
PS(8,11)
PS(9,10)
PS(9,11)
PS(10,11)
estimates (SE)
.31* (.01)
.12* (.00)
.13* (.01)
.04 (.00)
.05 (.00)
.02 (.00)
.21* (.02)
-.17* (.02)
-.04* (.01)
-.06* (.01)
.00 (.01)
.12* (.01)
-.09* (.01)
-.04* (.01)
-.02* (.01)
.01* (.00)
.00 (.00)
.02* (.00)
.03* (.01)
.01* (.01)
.00 (.00)
.01* (.00)
-.02* (.00)
.01* (.00)
.00 (.00)
.01* (.00)
-.02* (.00)
-.01* (.00)
.02* (.00)
.00 (.00)
-.02* (.00)
.01* (.00)
-.01* (.00)
* p<05 (two-tailed)
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T a b l e A 5 . 2 Parameter esf/mafes (IFu// /nformat/on Max/mum i/M/iood,) of f/ie non-//near Wtam/n
Mode/ (Standard Errors /'n parentheses; n= 7,332,1
parameter*
BE(1.5)
BE(2,5)
BE(3,5)
BE(4,5)
BE(1,6)
BE(2,6)
BE(3,6)
BE(4,6)
BE(1,7)
BE(2,7)
BE(3,7)
BE(4,7)
BE(1,8)
BE(2,8)
BE(3,8)
BE(4,8)
BE(1,9)
BE(2,9)
BE(3,9)
BE(4,9)
BE(1,1O)
BE(2,1O)
BE(3,1O)
BE(4,1O)
GA(1,1)
GA(2,1)
GA(3,1)
GA(4,1)
GA(5,1)
GA(6,1)
GA(7,1)
GA(1.2)
GA(2,2)
GA(3,2)
GA(4,2)
GA(5,2)
GA(6,2)
estimates (SE)
-.18* (.04)
-.02 (.03)
.64* (.04)
.11* (.02)
.09* (.04)
.14* (.03)
.05 (.04)
.00 (.02)
.73* (.07)
.46* (.05)
-.57* (.06)
-.23* (.04)
-.06 (.04)
-.03 (.03)
.02 (.04)
.07* (.02)
.06 (.05)
.00 (.04)
- .11* (.05)
-.01 (.03)
, 5 5 * (.13)
,07 (.11)
.30* (.12)
.11 (.07)
.18* (.06)
-.06 (.05)
-.04 (.06)
-.02 (.03)
.10* (.04)
-.24* (.04)
.10* (.03)
.00 (.00)
- .01* (.00)
- .01* (.00)
.00 (.00)
.01* (.00)
.00 (.00)
parameter*
GA(7,2)
GA(8,2)
PH(1,1)
PH(2,2)
PH(1,2)
PS(1,D
PS(2,2)
PS(3,3)
PS(4,4)
PS(5,5)
PS(6,6)
PS(7.7)
PS(8,8)
PS(9,9)
PS(10,10)
PSO.2)
PS(1,3)
PS(1,4)
PS(2,3)
PS(2,4)
PS(3,4)
PS(5,6)
PS(5,7)
PS(5,8)
PS(5,9)
PS(5,10)
PS(6.7)
PS(6,8)
PS(6,9)
PS(6,10)
PS(7,8)
PS(7,9)
PS(7,10)
PS(8,9)
PS(8,10)
PS(9,10)
estimates (SE)
.00* (.00)
.01* (.00)
.13* (.01)
67.14* (2.60)
-.37* (.08)
.62* (.02)
.41* (.02)
.54* (.02)
.18* (.01)
.34* (.01)
.31* (.01)
.12* (.00)
.30* (.01)
.20* (.01)
.03* (.00)
.21* (.01)
-.16* (.02)
-.04* (.01)
-.06* (.01)
.00 (.00)
.12* (.01)
-.09* (.01)
-.04* (.01)
.02 (.01)
.01 (.01)
.01* (.00)
.03* (.01)
, 0 2 * (.01)
.01 (.01)
.00 (.00)
.00 (.01)
.00 (.00)
- .01* (.00)
.03* (.01)
.01* (.00)
.00 (.00)
* p<05 (two-tailed) # see table A5.4 for the meaning of matrix elements
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Parameter est/mafes (fu// /nformaf/on Max/mum i/te//hoofl!) of the /ong/tud/na/ pane/
mode/ (Standard Errors /n paren f/ieses; n=225j
DarameterS
BE(1,9)
BE(1,1O)
BE(1,11)
BE(2,9)
BE(2,1O)
BE(2,11)
BE(3,9)
BE(3,1O)
BE(3,11)
BE(4,9)
BE(4,10)
BE(4,11)
BE(5,12)
BE(5,13)
BE(5,14)
BE(6,12)
BE(6,13)
BE(6,14)
BE(7,12)
BE(7,13)
BE(7,14)
BE(8,12)
BE(8,13)
BE(8,14)
BE(5.1)
BE(6,2)
BE(7,3)
BE(8,4)
BE(12,9)
BE(13,10)
BE(14,11)
BE(5,9)
BE(6,9)
BE(7,9)
BE(8,9)
BE(5,1O)
BE(6,10)
BE(7,1O)
estimates (SE)
-.15* (.06)
.23* (.07)
.85* (.11)
-.07 (.05)
.10 (.06)
.54* (.09)
.52* (.06)
-.06 (.07)
-.53* (.11)
.09* (.03)
-.01 (.04)
-.27* (.06)
-.15* (.06)
.23* (.07)
.85* (.11)
-.07 (.05)
.10 (.06)
.54* (.09)
.52* (.06)
-.06 (.07)
-.53* (.11)
.09* (.03)
-.01 (.04)
-.27* (.06)
.34* (.05)
.49* (.05)
.50* (.05)
.56* (.05)
.65* (.05)
.55* (.05)
.58* (.07)
-.07 (.08)
.04 (.06)
-.36* (.08)
-.04 (.04)
-.11 (.08)
-.05 (.07)
.04 (.08)
parameter*
BE(8,10)
BE(5,11)
BE(6,11)
BE(7,11)
BE(8,11)
BE(12,1)
BE(12.2)
BE(12,3)
BE(12,4)
BE(13,1)
BE(13,2)
BE(13,3)
BE(13,4)
BE(14,1)
BE(14,2)
BE(14,3)
BE(14,4)
GA(1,1)
GA(2,1)
GA(3,1)
GA(4,1)
GA(9,1)
GA(10,1)
GA(11,1)
GA(1,2)
GA(2.2)
GA(3,2)
GA(4,2)
GA(9,2)
GA(10,2)
GA(11,2)
PH(I.I)
PH(2,2)
PH(1,2)
PS(U)
PS(2,2)
PS(3,3)
PS(4,4)
estimates (SE)
.04 (.05)
-.20 (.15)
-.26* (.12)
.15 (.15)
.12 (.08)
-.03 (.05)
.01 (.06)
.13* (.05)
-.02 (.09)
.00 (.05)
.10* (.05)
-.04 (.04)
.02 (.08)
.02 (.03)
.06 (.03)
-.03 (.03)
-.03 (.06)
.17 (.16)
-.11 (.14)
-.10 (.17)
-.03 (.09)
-.17 (.15)
-.34* (.12)
.08 (.07)
-.01 (.01)
-.01* (.01)
-.01 (.01)
.00 (.00)
.00 (.01)
.01 (.00)
.00 (.00)
.10* (.01)
68.52* (6.50)
-.28 (.17)
.53* (.05)
.39* (.04)
.61* (.06)
.16* (.02)
continued
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Table A5.3 Conf/nued
parameter
PS(5,5)
PS(6,6)
PS(7,7)
PS(8,8)
PS(9,9)
PS(1O,1O)
PS(11,11)
PS(12,12)
PS(13,13)
PS(14,14)
PS(1,2)
PS(1,3)
PS(1,4)
PS(2,3)
estimates (SE)
.36* (.03)
.24* (.02)
.34* (.03)
.12* (.01)
.33* (.03)
.45* (.04)
.10* (.01)
.19* (.02)
.23* (.02)
.09* (.01)
.18* (.03)
-.16* (.04)
-.08* (.02)
-.08* (.03)
parameter*
PS(2,4)
PS(3.4)
PS(5.6)
PS(5.7)
PS(5,8)
PS(6.7)
PS(6,8)
PS(7,8)
PS(9,10)
PS(9,11)
PS(10,11)
PS(12,13)
PS(12,14)
PS(13,14)
estimates (SE)
.01 (.02)
.12* (.02)
.09* (.02)
-.08* (.02)
-.04* (.01)
-.05* (.02)
-.01 (.01)
.06* (.01)
-.13* (.03)
-.05* (.01)
.05* (.01)
-.07* (.01)
-.04* (.01)
.03* (.01)
* p<05 (two-tailed) # see table A5.4 for the meaning of matrix elements
Table A5.4 77)e mean/hg of wr/ab/es in matrix e/emenfc
inear additive
variable
gender
age
satisfaction
motivation
exhaustion
anxiety
demands
autonomy
support
'dem x aut
'aut x sup
d^em x sup
'd x a x s
model
element
Y.
Y2
3,
B2
B3
B4
B5
Be
B7
Bsl
8,1
B,ol
B,,l
non-linear model
variable
gender
age
satisfaction
motivation
exhaustion
anxiety
demands
autonomy
support
dem x dem
aut x aut
sup x sup
element
Yi
Y2
B,
62
B3
B4
Bs
Be
67
Bs
69
B,o
panel model
variable
gender (1)
aged)
satisfaction (1)
motivation (1)
exhaustion (1)
anxiety (1)
satisfaction (2)
motivation (2)
exhaustion (2)
anxiety (2)
demands (1)
autonomy (1)
support (1)
demands (2)
autonomy (2)
support (2)
element
Yi
Y2
6,
&2
63
B4
B5
Be
B;
Bs
69
Bio
Bi,
B,2
B,3
B,4
(1)=time 1; (2)=time 2
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